


1Ca 


z 
£ 
SS 
"e 
: 
2 
8 


The Monthly 





Sa 
N 
a 
ee 
netd 
a 
: 
2) 
Z 





a 


ETF 


€ 


a 


zill 


AL 


wu 


lg 


=e"raer 


SS) 


Mell 


tr 


ig 
a 
“ns 


nL 


alll 


| 
| 


Wim 
Jom 


I 


LIGHTS 


OF THEATRE 


CONTROL 


HE 


FOR 1 


Ss 


NEW SCIENTIFIC METHOD 


Lg UE 


Lt] seen eaters eeucnllianse 





ts 





a 


Sy 





ae 





The Autocar looks 
different 

































Short Wheelbase ~“* 1, 


and — it is different 




















The “engine-under-the-seat” construction has made 
the Autocar stand out from other trucks. 

It is this design that gives short wheelbase handi- 
ness: an outstanding Autocar advantage. 

The shorter overall length and turning radius mean 
time gained in traffic, and space saved in city streets, 
congested places, and garages. 
















The Autocar Company, Ardmore. Pa. 


ESTABLISHEO 1697 


Direct Factory “Autocar Sales and Service” Branches or Affiliated Representatives in 





















* Albany * Brooklyn * Detroit * Los Angeles Oriando * San Francisco Trenton 
* Allentown * Buffalo * Erie Memphis * Paterson * San Jose * Washington 
Altoona * Camden * Fall River Miami * Philadelphia * Schenectady West Palm Beach 
* Aclanta * Chester * Fresno * Newark * Pittsburgh Scranton * Wheeling 
* Aciantic City * Chicago Harrisburg * New Bedford * Providence Shamokin Williamsport 
* Baltimore * Cleveland * Indianapolis * New Haven Reading * Springfield * Wilmington 
y Bin gh Columb * Jersey City * New York * Richmond * St. Louis * Worcester 
q * Boston * Dallas Lancaster * Norfolk * Sacramento * Stockton York 
‘ * Bronx Denver * Lawrence * Oakland * San Diego * Syracuse 
; i ™ * Indicates Direct Factory Branch 
: \ 
Mail ‘\, 
ewith your \ 
letterhead 
; “ 
The ‘ . 
| Autocar Co. gas and electric trucks 
j P. O. Box 1451 . 
/ Ardmore, Pa. ~ 
| . EITHER OR BOTH - AS YOUR WORK REQUIRES 
; Please send me your \ 
0 Gas truck book \ 
0 Electric truck book . 














THe Autocar Co. have our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN. 
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Ball Bearings On Every 





Shaft 


Insure Smooth Running and Fool-Proof Churn 


NE of the most important fea- 
tures embodied in this 1456 
pound capacity churn and butter 
worker, from the standpoint of 
economical operation and longer 
life of the mechanism are the ball 
bearings used on every shaft—eleven 
Skayef Self-Aligning and twoSKF 
marked thrust Ball Bearings. 
Through their use the manufac- 


turer finds that not only are con- 
siderable savings in power realized 
but the self-aligning feature also 
compensates for the stresses en- 
countered on this type of machinery 
and the bearings run smooth for 
the life of the churn. Sealed hous- 
ings insure cleanliness and protect 
bearings from damage by water, 
steam or foreign substances. 


THE SKAYEF BALL BEARING COMPANY 


Supervised by SKF" INDUSTRIES, INC., 165 Broadway, New York City 


1240 














The SELF 
ALIGNING 


a BALL 
NET TAT 





SKAYEF BALL Bearinc Co. have our endorsement. 
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Better -Costs Less 


Radio 


distant clear reception 


That 





ry7O0 COMBINE the two most desirable things in radio 
I at the lowest possible price—there is only one radio receiver for you. 
is a Crosley. 

When you listen in on a Crosley—no matter what the price—you wonder, as 
thousands ef others have, that such exceptional results can be obtained, and so 
reasonably. 

The answer is simple—quality radio receivers built in quantity production. Dur- 
ing the past twelve months, we believe Crosley made and sold more sets than 
any other manufacturer in the world. This is self-evident proof of Crosley 
Quality and Crosley Performance. Combined with Crosley excellence are such 
additional advantages as selectivity, ease of tuning, simplicity and beauty—all 
at the lowest radio cost. 


Crosley has made it possible for everyone to own We believe that no other set on the market com- 
a radio receiver You. ean start with the one bines these features so well incorporated in the 
tube Armstrong Regenerative Receiver at $14.50 Trirdyn. 

without accessories—$22.25 Ww th tube and head In addition there are the Crosley 51, the two tube 
phones--the lowest priced regenerative set on Armstrong Regenerative Receiver that became 
the market, and equivalent in reception to many the biggest seller in the world in just 24 days, 
two tube receivers. Then as more volume is de- price $18.50. This set will at all times bring in 


sired, you can add to it at a very low cost. local stations on the loud speaker and distant 
stations under fair receiving conditions. Dis- 
tant stations can at all times be heard with ear 
phones. The three tube Armstrong Regenerative 
Receiver Crosley 52, that brings in distant sta- 
tions with loud speaker volume under practically 


Or. you can purchase the three tube Crosley 
Trirdyn Regular, which has come through the 
summer period of comparatively poor reception 
In Special Ma- 


with colors flying—for only 365 








Regnay cabinet to Bouse necessary accessories, all conditions, price $30; and the Crosley 50 and 
$75 The combination of one stage of tuned 51 set in portable cabinets at $18 and $25. 
radio frequency, with regenerative detector and 

refiexed amplification, has proven beyond a These receivers, each in its own class, though 
doubt that the features of selectivity, volume assuring you as good or better reception than 
and ease of operation can be obtained with three any other instrument of the same number of 


tubes better than heretofore has been possible tubes, are by far the least expensive ever offered 
with five tubes to the public. 
Before You Buy — Compare Your Choice Will Be a Crosley 
For Sale By Good Dealers Everywhere 
Crosley Regenerative Receivers are lice need under Armstrong U. S. Patent 1,113,149. 
Prices West of the Rockies add 10% 


Write for Complete Catalog 


THE CROSLEY RADIO CORPORATION 


Powel Crosley, Jr., President 
1125 Alfred Street Cincinnati, O. 
Cresley Owns and Operates Broadcasting Station W L W 


Tue Crostey Rapio CorPoraTION have our endorsement. 


























Crosley One Tube Model 50, $14.50 
With tube and Crosley Phones $22.25 





Crosley Two Tube Model 51, $18.50 
With tubes and Crosley Phones $30.25 





Crosley 
Head Phones 
Better—Cost Less 
$3.75 


Crosley Three Tube Model 52, $30.00 
With tubes and Crosley Phones $45.75 


Crosley Two Tube 
Model 51-P, $25.00 
With tubes and Crosley Phones $36.75 


Mail 
This 
Coupon 
At Once 
The Crosley 
Radio Corp’n. 
A125 Alfred St., 

Cincinnati, O. 
Mail me, free of 
charge, your catalog 
of Crosley receivers 
and parts with booklet 

entitled “The Simpli- 
city of Radio.” 





Crosley Trirdyn Regular, $65.00 
With tubes and Crosley Phones $80.75 


























Crosley Trirdyn Special, $75.00 
With tubes and Crosley Phones $90.75 
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q An Announcement 


With this issue there are several 
hanges in our editorial staff. Mr. 
\ustin C. Lescarboura has resigned 


s Managing Editor to enter a com- 
ercial business. Dr. E. E. Free as- 
umes the direction of the magazine, 
s Editor. 

Mr. Walker and Mr. Bird remain, 
\ir. Walker becoming Editor Emeri- 
us, Which means that he will be 
reed of editorial detail in order that 
ie may continue to provide our 
readers with the thoughtful and au- 
thoritative articles for which he is so 
well known. Mr. Lescarboura, 
will be associated with the magazine 
is one of our Corresponding Editors 
ind will have charge of the Radio 
page. 

The policies of the magazine remain 
unchanged. 


also, 


ORSON D. MUNN. 
Publisher. 








\ 





N the 28th of August, 1845, the first 
O editor of the ScIENTIFIC AMERICAN 
printed, in the first issue of this maga- 
zine, an intention which the newest editor 
does not believe that he can improve. 


“We have made arrangements,” he 
wrote, “to furnish the intelligent and 
liberal workingmen, and those who de- 


light in the development of those beauties 
of Nature which consist in the laws of 
Mechanics, Chemistry and other branches 
of Natural Philosophy—with a paper that 
will instruct while it diverts or amuses 
them and will retain its excellence and 
value when political and ordinary news- 
papers are thrown aside and forgotten.” 

The present editor could not express 
more exactly his own hopes for your mag- 
azine. 


N that same first issue of the ScrlENTIFIC 

AMERICAN Mr. Porter announced what 
the magazjne was to contain. “Each num- 
ber will be furnished,” he said, “with from 
two to five original engravings, many of 
them elegant, and illustrative of New In- 
ventions, Scientific Principles and Curious 
Works; and will contain, in addition to 
the most interesting news of passing 
events, general notices of the progress of 
Mechanical and other Scientific Improve- 
ments; Scientific illustrative of 
the principles of the sciences of Mechanics, 
Chemistry and Architecture; useful infor- 
mation and instruction in Arts 
and Trades; Curious Philosophical Ex- 
periments ; Miscellaneous Intelligence, 
Music and Poetry.” 

Except for the “music and poetry” that 
is what we offer still, and possibly the 
absence of the lyric arts is compensated 
by the fact that Mr. Porter's “two to five 
original engravings, many of them ele- 
gunt,” are represented in the present num- 
ber by well over a hundred engravings, 
most of which are quite as “elegant,” we 
hope, as any that were available in 1845. 


Essays 


various 


N 1845 Professor Joseph Henry was in 
| the thick of those immortal experi- 
ments on electromagnetic induction which 
constituted, as we now can the first 
step toward the marvels of radio. In the 
present issue we print an account of some 
experiments almost equally remarkable, 
those of General Ferrié and M. Jouaust, 
in France, in turning starlight into radio 
that the the time- 
star across the fine crossed wires of a tele- 
can actually be heard all over 
Kurope—could be heard, if anyone took 
the trouble, all over the world. 

Both in its present accomplishment and 
in its implications for the future, the 
research which our special Paris corre- 
spondent, Mr. Delano, describes on page 
310 is probably one of the most significant 
Which the Screntiric AMERICAN has 
printed in all of its eighty years. 


see, 


Wuves so passage of 


scope 


N 1845 no one had heard of the theory 
of relativity. Einstein was unborn, 
Physical science was still based on the 
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famous Laws of Motion enunciated by Sir 
Isaac Newton. 

Seventy-five years later the Screntiru 
AMERICAN Was announcing its Einstein 
Prize and publishing its prize essay on 
the Theory of Relativity. In this 
we begin what will be, we believe, another 
noteworthy contribution to the public com- 
prehension of the remarkable scientific 
revolution which Einstein and his follow 
ers have brought about. 

On page 305 of this issue the distin- 
guished Russian mathematician and phys- 
icist, Dr. Nicholas P. Rashevsky, contrib 
utes the first of a series of eight unusual 


issue, 


articles on the modern theories of rela- 
tivity—not on what the Einstein theory 
is, but on what the LKEinstein theory 
means; on how it has quickened and 
altered our knowledge of physics and 
philosophy, our ideas about the real 
nature of the world. 

This month Dr. Rashevsky lays a part 


of his foundation by discussing the nature 
of space. He will follow with discussions 
of the meaning of time, of the reality of 
the fourth dimension, of the size and 
curvature of the universe, of the character 
of matter, of the discovery of ultimate 
reality. No one who wishes to understand 
the newest scientific ideas of time, of 
space, of matter dare any part of 
this important series. 


miss 


ge ge since 1845 it has been the pride 
of the ScIENTIFIC AMERICAN to pub 
lish the reports of scientific 
from the pens of the men whe did them 
Our leading article this month is an in 
stance, 

The remarkable work of Dr. Winsloyv 
on deafness has attracted much attention 
in professional circles. In the 
article in this issue he describes just what 
he does, how he does it, and why it works. 

If you have a friend who is deaf this 
article is one of the things in this issue 
that you cannot afford to miss. 


researche: 


Doctor's 


NE of our readers, Mr. G. H. Taber, 

of Pittsburgh, has been good enough 
to point out an error which crept into the 
article on fused quartz published in the 
July issue. On page 59 we said of clocks 
they run “faster as the weather 
warmer and the bob (of the pendulum) 
longer.” Of course, this should have been 
exactly the other way around 
runs slower as the pendulum gets longer 
We are obliged to Mr. Taber We 
We will try not to do it again. 


gets 


The clock 


are 
sorry. 
A* this issue goes to press there is a 

report from Paris of the discovery 
of a possible new cure for cancer, a cure 
based upon an unusual application of elec 


tric energy. The report comes from the 
Société de Biologie, an entirely reputable 
scientific society. Nevertheless it may be 
untrue or exaggerated. 

We have cabled to our Paris correspond 
ent to investigate. Circumstances per 
mitting, we will tell you about it in the 
next issue. 

articles ever published by the Sct- 


N° 
i 
4 ENTIFIC AMERICAN 


popularity the serial written by Mr 
Walker under the title “The 
Steel,” the tenth chapter of which appears 


have exceeded in 


Story of 


in this issue. Our readers will be glad 
to know that Mr. Walker has consented 


to turn his searching eye and his 
chant pen on another of the great Amer- 
ican industries—the oil industry. Mr. 
Walker leaves soon for the oil 
California and the Midwest. Before 
series on steel is concluded we 
begin his articles describing a thorough- 
going study of the production, refining, 
and marketing of oil. 


tren 


fields ‘in 
his 
hope to 


\ HY is the price of gasoline so high? 

Can crude oil be safely left in under- 
ground reserves? Is oil more valuable for 
chemical purposes or for fuel? These are 
pressing questions already. They will be 
more pressing soon. They are some of the 
questions that Mr. Walker will study and 
answer in forthcoming numbers, 
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The Federal Knight is serving the Blue Valley Creamery Co. the world’s largest exclusive producers of creamery butter 


A SPEEDY TRUCK , : 
Moves Goods at Less Cost j O*D + oe th 
Than Any Other Motor Truck makes 


WILLYS-KNIGHT MOTOR "22" = | = 
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irritat 


Here is a sturdy, economical high-speed truck that No valves to grind. No carbon-cleaning. Fewer right e 
cuts delivery and upkeep costs to the bone. parts. Less wear. More than 50% savings in os tit 
Delivers perishable goods at lowest cost per ton mile. upkeep. 207% more power. tigen 
Does it in the Creamery Business—does it in every Lighter weight. Easy on tires and more than 17 the int 
conceivable business—for owners all over the world, miles to the gallon of gas. A truck you can trust in cube 0 
where speed and economy are essential to success and any emergency. A faithful, dependable delivery 216 tin 
profits. unit that will keep on rolling up mileage long after able to 
. . Wha 

A Federal product! All the well-known Federal its first cost has been charged off your books. he 
quality and reliability, PLUS the world-famous simple 
economy of the Willys-Knight motor—the motor Ask your local Federal representative for a demon- whyone 
that improves with use! stration, in your work, without cost. —< 
UNUSUAL OPPORTUNITY FOR DEALERS IN OPEN TERRITORY or gral 

Other Federal Models: 1-Ton $1675; 1}4-ton_$2150; 244-ton $3200; 334 to 4-ton $4200: ee, 

5 to 6-ton $4750; 7-ton $5000: Light Duty aa gl $3200; Heavy Duty Tractor $4235: fhen” j 

these prices are for standard chassis only, in lead—f. o. b. Detroit. Excise tax additional. é knots © 

FEDERAL MOTOR TRUCK COMPANY, DETROIT ebony 


ventrals 


tlia” of 

nm the u 

of nerve 

Be] Mporta 

We ure 

* one insi 
r N WwW Ss 

and stuc 


A SPEEDY BUSINESS TRUCK . a 


FeperaAL Motor Truck Co, have our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN, 
























OE GH TE TH YEAR 















































eee ns 


IAINUUONOUHUUOOAUUOTAVUHU AVVO AA 


— 
— 
— 
— 
— 
a 
— 
—s 
— 










THE MONTHLY JOURNAL OF PRACTICAL INFORMATION 





NEW YORK, NOVEMBER, 1924 





Helping Deafness by Nerve Stimulation 


A Description of Some of the Newest Discoveries of Medical Science About the Human Ear, Its 
Deterioration and How It Sometimes Can Be Improved 


By Paul V. Winslow, M.D. 


Member of the American Medical Association, Member of the American Public Health Association, Member of the New York State Medical Society, ete., ete. ; Consulting 


Ear Surgeon, Brooklyn State Hospital, Brooklyn, New York; President, National Round 


SIN ACCEPTING the invitation of the Scren- 
rmric AMERICAN to describe my _ recent 
experiments in treating deafness by stim- 
ulating nerve endings in the nose I must 
first caution my readers, both lay and 
professional, that this procedure is by no 
means a panacea in all causes of deafness. 

Deafness may be due to a great variety of causes. 
Some are now curable by methods well Known to the 
aural profession, Others—unfortunately—are still be- 
reach of any procedure that the profession 
has been able to devise. 

How much it who 
is deaf will depend upon why he is deaf; upon what 
particular part of the delicate hearing mechanism has 
broken down or hus ceased to behave in the manner 
that Nature intended. 

But in those cases in which the deafness—especially 
partial deafness- some sticking together 
or thickening or undue friction in the complicated 
machine of and membranes and that 
nukes up the ear, especially in the cases in which this 
has been brought ubout by some catarrhal or similar 
irritation, then there is a good chance that nerve stim- 
ulution—plus the exercise of the ear machine that nerve 
stimulation brings about—will be able to produce a 
considerable improvement. 

In one case, for exumple, the patient, a professional 
an fogty-seven years old, could hear speech with the 
right ear only when the lips of the speaker were within 
six inches of the ear, With the left ear he could hear 
nothing at all. A course of nerve stimulation resulted 
in the ability to hear speech at a distance of three feet 
for the right ear and six inches for the left ear. Since 
the intensity of a spreading sound decreases with the 
cube of the distance from its source, this means that 
the hearing of this particular right ear was increased 
216 times by the changes thut nerve-caused exercise Was 
able to bring about. 

What is this nerve stimulation and nerve-caused 
exercise? It is very simple, although not, of course, 
the layman or by 











yond the 


is possible to do for any person 


is caused by 


bones muscles 


simple enough to be practiced by 
anyone except a trained aurist. 

Just above the upper part of the air passage which 
extends inward from the there is a little knot 
or granule of nerve which anatomists have 
hamed the spheno-palatine ganglion, The term “gan- 
lion” is merely the general anatomical term for the 
knots of nerve cells that occur at many places in the 
body and that represent, we believe, a kind of exchange 
center for nerve messages, not unlike the telephone 
centrals which are the electric communication “gan- 
lia” of a great city. The famous solar plexus located 
in the upper part of the abdomen belongs to this group 
of nerve ganglia, although it is both larger and mere 
important to the body than is the ganglion with which 
We are here especially concerned: the spheno-palatine 
ohe inside the nose, 

Now students of anatomy, who have been dissecting 
and studying the human body for so many years, have 
traced with microscopic care all the tiny nerve fibers 
that run in and out of this small “telephone central” 


nose 


tissue 


Medical School 

that constitutes the spheno-palatine ganglion. Some 
of these nerve fibers—the “telephone wires” of the gan- 
glion “central’—are found to run to the teeth, others 
connect with the lining of the eye socket, still others 
supply parts of the lining of the nose and parts of the 
Eustachian tube that connects the middle portion of 
the ear with the throat. Other fibers run, of course, 
to the main “trunk cable” of one of the greater nerves 
of the face and thence, by means of this great 
to the brain. 

And, what is most important of all for our purposes, 
some of the nerve-fiber telephone lines from this spheno- 
palatine ganglion run to the tiny bones and muscles and 
membranes that constitute the working parts of the ear. 

How does all this help us to treat the ear? Simply 
this. By stimulating the spheno-palatine ganglion we 
cun set up strong nerve impulses in all the nerve-fiber 
that reach out from it. Some of these impulses 
go along the fibers of the ear. There they produce, we 
believe, certain motions and activities that are 
beneficial. 

It is as though some giant took hold of the building 
of a telephone central and shook it violently. This 
would result, we may well imagine, in a series of 
instant messages over the wires. Distress calls would 


cable, 


“wires” 

















The Modern Way of Testing Hearing 


Dr. Winslow is operating the Western Electric Audi- 

ometer, an electric instrument for testing the acute- 

ness of hearing of the patient seated in front of the 

Doctor. Meanwhile the nurse records the exact 

intensities of the tones of different pitches which the 
patient can hear 
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go out to other centrals. Someone would call for the 
repair men, maybe even for the fire department. In 
stant activity would spring into being in half a hundred 
different places; from, perhaps, the calling out of the 
police patrol to a message of information to the 
dent of the telephone company. 

That is about what happens when a skillful operator 
reaches into the nose and touches the location of the 
spheno-palatine ganglion. A message goes to the “pres- 
ident” in the brain; this, in ordinary language, is the 
sensation of touch that the patient when the 
instrument makes contact with the proper spot An- 
other message calls out what might be called the bodily 
repair department in the form of a stimulation of the 
circulation of the biood to all the organs and tissues 
supplied with nerve fibers from this ganglion. 

And, what is more important te the present discus 
sion, a nerve message to the parts of the ear produces 
a set of and quivers of all the tiny 
muscles and membranes of which the ear is composed 

To see just how this can be of any benefit in cases 
of partial deafness we must digress for a few 
graphs into a description of just 
is put together. 

The external ear that we see is not an organ of hear 


presi 


feels 


shakes bones, 


para 


how the human ear 


ing. It is merely a sort of sound-funnel to catch and 
concentrate the sound waves, much as the cone of 4 
megaphone will do if you hold it to your ear. The 
sound waves thus caught are directed by the curve 


of the visible ear into the hole or “external canal.” 

sack a little way in this canal, one inch or so inside 
the head, we come to a membrane stretched tightly 
across the cana! and closing it entirely. This is the 
so-called “ear drum.” It marks the end of the external 
part of the ear and the beginning of what the anatom- 
ists call the “middle” ear. 

Inside this middle portion are three curious 
bones, the smallest 
many 


little 
bones in the human body, und in 
ways the most remarkable ones. One of 
bones looks like a hammer, one looks like an anvil, 
and the third looks like a stirrup. Their technical 
names, in fact, are these three words, hammer, anvil 
and stirrup, translated into Latin. 

What these bones are, in reality, is a lever system 
to magnify sound. The sound waves coming in from 
the external ear strike against the ear drum and set 
it into vibration, just as one head of a bass drum will 
vibrate from the sound waves produced when the other 
head is struck, or just as the drum-like head of a banjo 
will vibrate for the same reason when a string on it 
is plucked. 

Attached to the inner side of the ear drum is one of 
the three small The second bone is attached, 
by a more or less flexible joint, to this first bone. The 
third bone is attached to this second one and, at its 
farther end, to the part of the ear that is still beyond; 
the so-called “inner” ear that contains the actual organs 
of hearing. 

This inner ear we will describe presently, but for the 
moment let us focus our attention on the middle ear 
and its chain of three small bones. 
said, are a lever system. The sound vibrations coming 


these 


bones. 


These bones, I have 
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The Machine with Which We Hear 


The ear drum, or outer diaphragm of the ear, is 


indicated at 1. 2 indicates the chain of three 
small bones that acts as a lever system and in- 
creases the intensity of the sounds. At 3 is the 
end of the third small bone (the stirrup) and the 
second diaphragm or “window” that communicates 
with the inmost part of the ear. The real organ 
of hearing, consisting of the coiled-up strip of 
nerve fibers, is shown at 4. 5 marks the auditory 
nerve, over which the nerve messages that indi- 
cate the sounds are carried to the brain. At 6 
are the famous “semicircular canals,” not used 
in hearing, but which are believed to control the 
balancing sense that enables us to stand erect 








from the ear drum cause the first bone to vibrate. This 
sets the second bone to vibrating, and it, in turn, starts 
off the third bone. The sound vibrations pass, there- 
fore, along the entire chain of bones in order to arrive, 


at the end, at the door of the inner ear. 


The bones are of such shape and are so connected 
that when this happens the sound vibrations are in- 
creased in magnitude. The levers do it. If you move 


the short end of a lever through a@ short distance, the 
long end of the lever will move a long distance. The 
three levers of the three bones do this, three times in 


succession, for the vibrations of the sound. 
somewhat as the action of a phono- 
needle. This needle, running the bottom 


groove in the record, acquires a succession 


It is the same 


graph over 
of the tiny 
vibrations corresponding to 
the The needle is 
connected to long-armed lever system. This 
system magnifies the vibrations acquired by the needle 
from the that when vibrations have 
reached the actual sound-producing diaphragm of the 
than they were 


of very small motions or 


the microscopi dents in record. 


lever 


record, so these 


phonograph they are much stronger 


in the beginning 

Just so, in the middle ear the three-bone chain of 
levers magnifies the vibrations that come in through 
the ear drum. 

The inmost ear of all, the so-called “inner ear,” be- 


gins with another drum or membrane-covered window. 
To this membrane the third bone of the chain is 
attached, just as the first bone is attached to the main 
ear drum which separates the middle and the external 
ears 

Inside the window to which this third bone is at- 
tached there is a small sack filled with a watery liquid. 
Suspended in this liquid is a very remarkable membrane 
coiled up in the form of a spiral, like a sea shell. This 
named by the 
honor of the physician who dis- 
covered it. It is the real machine by which we hear. 

Along the length of this Organ of Corti are arranged 
some thousands of nerve fibers, each one stretched out 
like strings of a harp. These fibers vibrate in 
response to different Each fiber connects 
to the brain through the great auditory nerve. When 
these fibers vibrate, the sensation of sound is produced 


is the famous “Organ of Corti,” so 


anatomists in great 


the 


the sounds. 


in the brain, 

Notice the remarkable succession of things that must 
happen if you are to hear a sound, such, for example, 
as the spoken vowel “ee.” First the sound waves from 
the throat of the speaker go out through the air and 
reach your external ear, Here the waves are reflected 
into the canal. Next they strike against the ear 
drum and set it into vibration. This vibration is com- 
municated to the three bones and passes along them, 


ear 
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being magnified the while. When it reaches the second 
drum or window into the irner ear, this window, in 
its turn, is set into vibration. This causes a vibration 
of the watery liquid in the inner ear. The liquid com- 
municates this vibration to the harp-string-like fibers 
of the Organ of Corti. The proper ones of these fibers 
vibrate. A nerve message goes to the brain. You 
hear the sound. 

All this complicated sequence of actions occurs within 
a small fraction of a second. So far as our brain 
knows, it occurs instantly. Yet every single step of it 
must occur and must occur properly if your hearing 
is to be as delicate and as accurate as the ordinary 
business of life makes necessary. 

You can see, now, how easy it is for something to 
happen that would make you deaf. If the inner ear 
is punctured so that the watery liquid gets out; if the 
Organ of Corti becomes diseased or if the nerve fibers 
in it get detuned so that they cannot respond properly 
to different sounds; if the nerve connection with the 
brain by way of the auditory nerve gets dislocated 
somehow ; if the window leading to the inner ear grows 
hard and stiff so that it can no longer vibrate; if one 
of the three bones falls out of the lever system or if 
something happens to this system so that sound vibra- 
tions will no longer pass along it; in any one of these 
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Hearing Curve of a Normal Ear 


Recent scientific work on hearing, mainly in the 
laboratories of the Western Electric Company, has 
led to the discovery of the normal “area of hear- 
ing” shown on this curve. The two bowed lines 
mark the limits of this area; the up-and-down 
scale of the curve indicating intensity of tone, 
while the right-and-left scale indicates the pitch 
of the tone being tested. Note that to the right 
and the left the area of hearing narrows, showing 
that there are tones too low or too high in pitch 
for the ear to hear them. The lower bowed curve 
marks the intensity at which faint tones of the 
different pitches can just be heard. The upper 
bowed line marks the degree of loudness at which 
the tone becomes so loud that it is no longer 
heard in the ordinary manner, but begins to be 
felt as a more or ‘less unpleasant vibration. The 
dotted lines inside the hearing area represent the 
curves of two individual ears, like the curves 
reproduced below 











circumstances your hearing will either be destroyed 
or be seriously impaired. 
The remarkable fact, when one considers the deli- 


eacy and intricacy of this hearing system, is not that 
some people are deaf. The real miracle is that anyone 
ean hear at all. . 

Let us focus attention on the three bones. 
that something happens so that the joints between the 
three bones are no longer flexible. You see the inevi- 
table result. The necessary magnification of the sound 
vibrations will not occur. It may even happen that the 
chain of bones becomes so stiff and rigid that no sound 
vibrations can pass through, even without magnification. 

This has the same effect as though you spilt molten 
solder or sealing wax over the lever system of your 
phonograph. You would not expect, then, that the 
transfer of the sound vibrations from the needle point 
to the diaphragm at the small end of the horn would 
continue as perfect as it had been before. No more 
can you expect that three stuck-together bones in your 
ear will carry the sound successfully from the ear drum 
to the real hearing inside the inmost water- 
filled sack. 

Now it happens, unfortunately, that one of the results 
of a catarrhal infection in the middle part of the ear, 
or, indeed, of any long-standing inflammation or irri- 
tation in this part of the ear, is just this effect of 
making the bones stick together. The chain of them 
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Hearing is impaired. Ths 
of what is called 


grows more or less rigid. 
is one of the commonest causes 
catarrhal deafness. 

To return now to our original question, how does ¢ 
stimulating of the nerve center in the spheno-palati 
ganglion help to cure this stuck-together condition « f 
the three small bones? 

Suppose that some day you forget a pair of sciss 
and let them lie out in the weather during a rainstor)) 
or two. They will rust. The joint between the ty 
blades will probably be rusted shut so that the sciss: 
cannot be used. What do you do? 

You work the joint back and forth a few times 
forcibly. This dislodges some of the rust. The jx 
works more easily. With a little of this “exercise’ 
the joint, aided, perhaps, by a little oil, you may 
able to fix up your rusted scissors so that they 
almost, if not quite, as good as new. 

In the ear we can do this same thing to the stu 
together bones. Of course, we cannot actually res}; 
into the middle ear and oil up the bones or work they 
back and forth with our fingers. But we can do {}\e 
same thing in another way. That, in fact, is just wit 
we accomplish when we stimulate the nerve ganglion 
in the nose, 

The ear contains, besides the ear drum, the thiree 
bones, the window and all the rest of it, a number of 


tiny muscles. Some of these keep the ear drum 
stretched to just the proper degree; they correspond 
to the screws that the drummer has on his drum and 


that you see him readjust from time to time while the 
orchestra is playing. 

Others of the ear muscles have the duty of keeping 
the three bones in just the proper places, of maintaining 
the proper tension and position of the window into the 
inmost ear, and the like. Every one of these muscles, 
tiny as they are, has its nerve fiber that goes out 
somewhere; many of them to the spheno-palatine guan- 
glion in the nose. 

Everyone knows that to stimulate a nerve produces a 
sudden contraction of the muscles to which that nerve 
is attached. When the doctor strikes your knee in the 
well-known “knee-jerk” test, the foot and leg fly up in 
response to such a muscular contraction of the leg 
muscles, 

Just so, when we touch the ganglion in the nose and 
stimulate it, the signals that it sends out, like the sig 
nals when the giant shakes the telephone central, pro 
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Two Hearing Curves that Show the Effect 
of the Nerve Stimulation Treatment 


These two curves represent the hearing of the 
same patient; the upper curve before the nerve 
stimulation treatment was begun, the lower one 
several weeks afterward. The figures written in 
at the bottom of each curve show the relative 
degree to which the hearing was below norma! 
for each of the tones tested, the pitches of the 
tones being indicated both in musical notation and 
in vibrations per second. Note that the deficiency 
of hearing in the right ear decreased from 54 per 
cent to 46 per cent, and that of the left ear from 
30 to 22 per cent as a result of nerve stimulation 
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duce, some of them, contractions 
which the nerve-fiber wires are 

Among others they cause contractions of the tiny 
the iuseles in the middle ear, This shakes the three bones. 
=> The bones are moved forcibly on each other; adhesions 
between them are loosened; the movability and lever 
iction of the chain of bones may be more or less 
restored, 

There is another effect that is probably important 
The muscles of the middle ear are themselves 
important to its proper working. If these muscles have 

grown stiff from disease or flabby from disuse, the ear 
will not work so well. 

Everybody knows what to do for a stiff 
muscle. We exercise it. Touching the nerve 
in the nose exercises the muscles in the ear. We pro- 
duce, then, at least two beneficial effects: we loosen up 
the three small bones and we strengthen the ear muscles 
by exercising them. It is probable that still other bene- 
ficial effects are produced, as, for example, an increased 
circulation of the blood, with resultant improved food 
supply to the ear organs and a better removal from 
them of the waste products formed by all living tissues. 

Regardless, however, of the theory of the matter, 
@ there is now no question about the facts. In many 
= cases the stimulation of the nerve center in the nose 
actually produce a remarkable improvement of 
hearing. In instances which I have described already 
pond in publications, this improvement has 

nd | equaled more than two million times, measured by the 
™ intensity of sounds that could just be heard. It is my 
™ belief that in catarrhal deafness this com- 
paratively simple procedure of ear exercise by nerve 
stimulation will produce a marked improvement in 
three-fourths or more of the cases that present them- 
selves. 

If this improvement is 
to the mere exercise of 


of the muscles to 
attached. 


his 




















































4 also. 


or flabby 
ranglion 


does 


professional 


cases of 


due mainly, if not entirely, 
the muscles and bones of the 
ear, the question arises why this cannot be accomplished 
by some more direct method nerve stimulation. 
The answer is that it can. 

Teachers of music and physicians specializing in the 
treatment of professional singers have long known that 
, @ the mere act of singing for some hours a day will fre- 
quently improve catarrhal conditions and better the 
hearing of the singer. I have found, in addition, that 
pronouncing or even listening to the sound of the 
vowel “ee” will reduce inflammation and improve 
hearing in a way that seems sometimes almost magical. 


than 








S soon as the radio compass 
for detecting the direction of 
radio was invented 
and applied to the use of ships at sea it 
became possible to construct at dangerous 
points on the world a 


waves, 














the sea coasts of 





set of radio lighthouses to serve as adjuncts to the 
ordinary lighthouses which have been for more than 
— } twenty centuries the chief reliance of a mariner as he 


approaches port. 
A recent improvement 





in these radio lighthouses con- 
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Where the Nerves that Cause the Ear 
Exercise are Placed 


The nerve trunks and ganglia, all much exaggerated 
in size, are shown in white. The spheno-palatine 
ganglion, which is stimulated first, is shown at 1. 
2 is another knot of nerve tissue called the otic 
ganglion. The spheno-palatine ganglion communi- 
cates with the otic ganglion by a small nerve thread 
and the otic ganglion communicates, in turn, with 
the inner ear, shown at 4. This is how a stimulation 
of the spheno-palatine ganglion at 1 sends a nerve 
message to the muscles of the inner ear and exer- 
cises them. At 3 is the main trunk of the facial 
nerve which connects all these ganglia and nerve 
paths to the brain. Other branches of this nerve go 
to the teeth, as shown 


The simplest explanation of these facts is that the 
movement of these sound vibrations through the ma- 
chine of the ear exercises the parts of this machine, 
increases the circulation of the blood through them 


Radio Aids for Saving Ships 


broadeast in all directions, but un 
that only in direction, 
searchlight. The transmitter employs the reflection 
principle for radio developed by Senator 
Marconi. The wire cage that serves both as transmitter 
and as reflecting mirror, is mounted on a central shaft 
so that it can be revolved. As it revolves, the “beam” 
of radio waves the ocean surface just 


actual radio beam 


goes one like the beam of a 


wives, as 


sweeps across 
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and duplicates, in part at least, the benefits of 
exercise due to stimulation of the nerves. 

I have found, furthermore, that radio can be of great 
assistance in a similar way. It is obviously 
for a deaf person to be listening all the time to loud 
spoken words for the sake of ear exercise. Yet 
exercise, continued for hours at a time, has been 
a beneficial adjunct to the treatment by 
nerve stimuiation. Accordingly I am 
prescribe for many patients a 
day spent listening to radio programs. 

The receiver should be so adjusted ‘that the 
coming from the head-phones or 
are loud enough to be 


the 


impossible 


such 

found 
occasional 
accustomed to 
number of hours each 
sounds 
from the loud-speaker 
audible by the patient; 
requiring, in most cases, a higher degree of amplifica- 
tion than is necessary or pleasant for normal 
As the patient’s ears improve the loudness of the prac- 
tice sounds may be gradually decreased. 

In this way the exercise produced from within by 
stimulation of the nerves is supplemented by exercise 
produced from without by feeding loud sounds into the 
ear. Exercise by nerve stimulation corresponds io the 
usual gymnasium exercises, directed by 
from the brain. Exercise by radio or other sounds 
corresponds, on the other hand, to those newly invented 
exercise machines that operate by pulling or massaging 
the muscles by means of an outside force. 

However it be accomplished, there now -no 
doubt that exercise of the parts of the middle ear, and 
possibly of the inmost ear as well, has a curative value 
in many varieties of partial or total deafness. As we 
learn more about the exact relations of the nerve fibers 
oe run from these the spheno-palatine 

ganglion and to other portions of the nervous 
we may be localize our exercises 
exactly and to control them more precisely. 

We may be able, in the end, to manipulate, 
and control organs like the ear or the eye with almost 
as great precision as that with which the superintendent 


this 


ears. 


herve messages 


seems 


organs to 
system, 
able to 


still 


more 


improve 


of a great telephone system control the electrical 
“fibers” and “ganglia” and other mechanisms that are 


under his direction. 


Note 


Physicians interested in the technical details of Dr. W 
work may consult the following papers by him: 
“Significant Results Obtained in Treating Catarrhal Deafness,” 
New York Medical Journal, October 18, 1922. 
Hearing in Catarrhal Deafness 
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“Improving tive Through Stimu- 





lation of the Nasal Ganglia and the Trigeminal Nerv ew 
York State Journal of Medicine, August, 1924, pages 793-797 
The transmitter shown here has been 


installed at Inchkeith, on the 
Scotland. It has been in 
over a year and has been recently rebuilt to embod) 
important new improvements. The region where it 
is installed is especially subject to thick fogs and it is 
reported that the revolving 1 
established its value, many times over, in the increas 
safety to ships and, more directly still, in the avoid- 
ance of delays due to fog off the port. It is probable 
that these radio beam lighthouses will be installed else- 


coast of 
operation for 


‘adio lighthouse has already 

































cee 8 sists in sending out, not merely a radio signal that goes as the beam of a revolving searchlight does. where on many fog-bound coasts. 
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— The New Radio Beam “Lighthouse” Installed at Inchkeith, on the Firth of Forth, Scotland 
then At the left is the beam transmitter itself, as actually installed. At the right is a small model of the newest form of the transmitter, as it was being erected for 

exhibition at the British Empire Exposition, now in progress at Wembley. This model projects a radio beam on a wave length of approximately two meters 
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Our Psychic Investigation . 


Preliminary Committee Opinions on the “Margery” Case 


By E. E. Free, Editor of the SCIENTIFIC AMERICAN 


| Eanes =|N the date when these paragraphs are writ- The present case is peculiarly difficult, for many Statement by Houdini 
ten (September 17th) the Committee ap- reasons; but I am convinced that genuine phe- August 28, 1924 Sj 
winted to investigate alleged psychic nomena have occurred here, and that a prolonged . . J - 7 ; 
I DS) ‘ 1 have occurred ind th I B Summing up my investigations of the five seances 


cases and to determine the disposition of series of sittings, undertaken in an impartial spirit, 


I attended of “Margery,” which took place on July 
the Screntrric AMERICAN Award has been y » strate this ‘ te a big 
adhe : would demonstrate this. 23, 24 and August 25, 26 and 27, 1924, the fact 


unable to reach a final and unanimous ——s 


} : : : : ” that I deliberately caught her manip r wi 
decision with regard to the mediumship of “Margery. ne > >. © ° om eat a * we seg gg ee with 
‘ gg . . » sad, shoulders ;: > a rs > s 0 
Some details ef this celebrated .mediumship have been i / we ono Oot, particulars of 


i : ; . - whic ave he » Mr. O. D. |] yith illus 
recounted in previous issues of the SCIENTIFIC AMERI- muni vhich I have handed to Mr. O. D Munn with illu 
trations, and the blank seances and incidents which 














cAN. It is hoped that others can be disclosed later. . : 
In the meantime, we present on this page the state took place a the last three tests; my decision is, mous 
ments of four individual members of the Committee, Statement by Dr. Comstock that everything which took place at the seances interes 
setting forth their views concerning the case. The September 13, 1924. which I attended was a deliberate and pqgarcanrtrgs For 
fifth member of the Committee, Dr. William McDougall My present attitude toward the “Margery” case fraud, and that if the lady possesses any psychic space 
* 5p Rag area sonigyene sig’ mm 1 ‘ ‘ margy can, power, at no time was the same proven in any of ; 
of Harvard University, has been absent from Boston, with the general background out of which it arises, the above dated seances CIVETy 
has not participated in the more recent seances, and may be briefly stated as follows: ‘ ‘ hae theor 
could not be reached in order to secure a formal state- It should be realized at the outset that any und * 
ment for publication in this issue. opinion regarding the reality of the phenomena in r ° terms 
The statements of the members of the Committee the “Margery” case has nothing whatever to do lines 
follow. Except for that of the Chairman they are with “spirits” or any other theory as to the cause matel 
given in alphabetical order of the phenomena, The stipulations of the Scren- ‘\ Fro 
” elas taepaeseas tec a parad 
Statement by Dr. Prince theor; 
August 29, 1924. oY a questi 
have 
I should have preferred to have more oppor- uti 
answe 
tunities for attending sittings in the “Margery” These statements speak for themselves. There viabitea 
case before making any statement. But realizing nothing that the ScrENTIFIC AMERICAN can add to the: equip! 
that the unfortunate publicity which the case has or that it is proper for the ScrENTIFIC AMERICAN to say : The 
undergone may require that some report of prog- about them. to ex] 
ress shall be given to your readers, I will say what In much of the newspaper discussion of the Margery and ie 
is proper now to be said, ease there has been evident a confusion concerning \ mat 
So much of an opinion as is possible to give at the relative business of the SCIENTIFIC AMERICAN and the e 
this time, and by me, is based principally on six of the Committee, so far as this psychic inquiry is alway 
sittings at which I was present, and partly upon concerned. The facts are perfectly simple and have but wr 
reports of sittings at which I was not present. In been on record from the beginning. ing tl 
five of my sittings I was one of the immediate The Sctentiric AMERICAN has offered awards aggre- the er 
controllers, in one so placed that it was impossible gating five thousand dollars to be paid to those persons Hl This 
inthe darkness to form any independent judgment. who succeed in producing certain varieties of super analog 
The fourth and fifth were under a method of con- normal phenomena to the satisfaction of the Com- 7 vetue 
trol to which the Psychic could and did urge objec- mittee. We stand ready to pay these sums whenever ; the ne 
tions based upon purported laws of the phenomena, the Committee instructs us to do so. We are not the not. 
ulthough consenting to it in advance; the others Committee. It is not our business to decide for or satisfé 
were expressly approved by her circle. The first against the claims of any medium, Margery or another. the we 


Nor is it our business to select the test or tests that obvion 
are to be considered conclusive evidence of real phe- | really 
nomena or to say what events, if any, are to be con- This 
sidered conclusive evidence of intentional deceit, That, ; 


three presented physical phenomena, the last three 
none. Nothing of this nature occurred, the possible 
normal explanation of which was not to me imme- 














diately apparent, except one striking detail, but 2 , e , : ture: 
that was unfortunately during the only seance Cabinet built by Houdini and used in several sittings ‘°°, 18 the Job of the Committee and of no one else. remar! 
where I was so placed that I could not be a judge The only duty of the SCIENTIFIC AMERICAN Is to pay mean 
of the surrounding circumstances. a ae , ; the award when we are told to do so and in the mean- onesies 
I am compelled to render an opinion that thus wand AMERICAN were as to the existence of new time te lend to the Committee such assistance as they > Py 
far the experiments have not scientifically and physical phenomena only, such phenomena as the request and to report from time to time such findings <iom 
conclusively proved the exercise of supernormal movement of objects, the change in temperature or announcements as they wish to make public. waitin 
powers. readings, etc., ete. That was the arrangement in the beginning. It is ym " 
I have consistently been oppesed to the attempt the arrangement now. It will be the arrangement until ~sanate 
Wnt 10 PB ; yes mnvestigate such paencwene Lea utter Carkness the Pyschic Investigation is terminated by the selection ane 
/ io" Pr ~~1Ch. Atvrr@w and I have believed that every effort should be of a person to whom we are told to pay the award or 
made to have the phenomena occur in a lighted by the limitation of time. dim ne 
; room if such were possible. The “Margery” “con- Will the tests with Margery be continued? a 
Statement by Dr. Carrington trol” has repeatedly stated that the production of That, too, is none of our business. It is the business res , 
August 29, 1924. phenomena in the light, while much more difficult of the Committee. Under the terms of the offer and of mr A 
. As the result of more than forty sittings with than their production in the dark, was only a ques- the Committee’s appointment no limit is set upon* the os, 
“Margery,” I have arrived at the definite conclusion tion of getting used to the new conditions. Since length of time that the Committee shall consider any spe 
that genuine supernormal (physical) phenomena in a field of this nature “get-wise-quick” methods given medium or upon the number of seances or other aa he 
frequentiy oceur at her seances. Many of the ob- are not likely to succeed, my policy from the start tests that shall be held. No such limits are imposed cane 
served manifestations might well have been pro- has been to attend a large number of sittings (some now, nor would it be within our power to impose them. . alla 
duced fraudulently—and possibly were so pro- forty now, in all), with the idea of allowing phe- If the Committee wishes to investigate the Margery tl tenes 
duced. Disregarding these. however, there remain nomena in the light to “incubate” if they would, case further, the Committee will doubtless do so. It is pl ws 
a number of instances when phenomena were pro- and at the same time paying little, if any, attention certainly their right and privilege to do so, assuming, ei 
duced and observed, under practically perfect con- to events in the dark which might occur during of course, that Margery and her friends consent. It indinhie 
trol. I cite, as an example, the continued ringing this supposed incubation period. Pitan , is no business of the ScIENTIFIC AMERICAN to say yes ain, tl 
of the bell of the “contact apparatus,” when both I believe that in a field of gers wae or no about it. So that’s that. c ws 
the medium’s feet rested across my knees, being has naturally awakened so much skepticism any It may be permitted us, however, to observe, as an) age 
held there by my one elbow; both her hands were phenomena to attain the dignity of actual proof reader can do for himself, that of the four reports gle 
held firmly in miné, the arms pulled out to their must be very definite and often repeated. I have herewith presented from members of the Committee two 
full extent: and her head located by her talking not yet seen in connection with this case such suf- specifically recommend the continuance of the tests 
at the time, at my request. The contact apparatus ficiently definite and often-repeated phenomena in with Margery while another one implies that such con- 
was on the floor; tipping of her chair would not the light; but I have seen enough in the light to tinued tests are desirable. Three members constitut: 
have reached it (as I tested), and her shoes were awaken a lively interest on my part, and I think a majority of the Committee. It is a simple enoug!: 
on her feet, showing that they had not been re- the investigation should be continued. deduction, therefore, that the Committee will probabl; 
moved and laid upon the contact board—which, My conclusion therefore is that rigid proof has decide to make some additional tests. all 
moreover, was rung intermittently, at request. The not yet been furnished but that the case at present When the Committee has additional results to report AZ) 
degree of contro! I considered perfect, and the is interesting and should be investigated further. whether on the Margery case or on any other, we shal! 


tell our readers about it including, wherever possible Fig. 1 


manifestation was repeated over and over again. 
I am convinced that no snap judgment is of any all details of what actually happened in the seance sum 
value in a case such as this; nor will preventing room. So long as the Committee makes no report, wé 


the phenomena demonstrate their non-existence. too shall have nothing to say. 
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Other Kinds of Space 


By Nicholas P. Rashevsky 
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Department for Russian Students at the University and Polytechnicum at Prague. 


>}HERE is probably no living person, in liter- 
ate countries at least, who has not heard 
about Einstein’s famous theory of rela- 
tivity and gravitation. But, on the other 
hand, many persons who seek an elemen- 
tary and popular exposition of this fa- 
mous theory are disappointed to find some of its most 
interesting features left largely undiscussed. 

For example, what is meant by the “curvature of 
How can the universe visualized by the rela- 
tivity theory be both “unbounded” and “finite,” as the 
theorists assert that it probably is? Are not “finite” 
and “unbounded” commonly regarded as contradictory 
terms? How can light be said to move in “straight” 
lines and yet follow a “curved” path, returning ulti- 
mately to its starting point? 

From the standpoint of ordinary experience these 
paradoxes sound like nonsense. Yet the relativity 
theory is full of such paradoxes. They raise perplexing 
questions, questions which popularizers of the theory 
have mostly left unanswered, the excuse being that to 
answer them would require excursions into higher 
mathematics of such complexity as to transcend the 
equipment of persons not professional mathematicians. 

There is, however, one analogy sometimes employed 
to explain the existence of something that is “finite” 
and yet “unbounded.” This is the analogy of the earth. 
A man may start off in a straight line and walk around 
the earth; always moving straight forward and yet 
always returning toward his starting point, for if he 
but walked far enough and straight enough and assum- 
ing that no obstacles intervened, he would return in 
the end to the place where he began. 

This is quite true. It is even, in a sense, a true 
analogy to the travel of a light ray around the uni- 
But the universe is “unbounded” in all three of 
the ordinary dimensions of space, which the earth is 
not. And the analogy of the earth fails to be fully 
satisfactory in that it gives us no mental picture of 
the way in which the “curved space” of the universe— 
obviously no ordinary three-dimension curvature—may 
really exist and may affect us and the world. 

This article is designed to provide just such a pic- 
ture; a definite, concrete, pictorial idea of what these 
remarkable new results of relativity studies really 
mean to our ideas of space in physics and in phil- 
osophy. 

We all remember from our days in elementary school 
what is meant by geometry. It is that branch of 
mathematics which devotes itself to studying the rela- 
tions between the shapes of things. We represent these 
shapes by what we call figures. Some of these figures 
are on planes, as, for example, lines, triangles, squares, 
und so on, drawn on paper. Other figures are three- 
dimensional, like cubes or spheres, or “oblate spher- 
voids” like the earth. So there is plane geometry and 
solid geometry: one being the geometry of plane or 
two-dimensional figures, the other the geometry of the 
three-dimensional figures, that we call solid. 

As an example of the relations studied in plane ge- 
ometry, we may cite the familiar relation that all the 
angles of a plane triangle equal a total of 180 degrees, 
« relation that is illustrated by Figure 1. Another is 
the proposition that the square of the hypotenuse of 
a right-angle triangle is equal to the sum of the squares 
of the two sides. In Figure 2, if the side AB is three 
inches long and BC is four inches long, then the third 
side, the hypotenuse, equals five inches, this being the 
square root of 25, which is, in turn, the sum of the 
wo other squares, 9 and 16. 
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An analogous relation holds in solid geometry. Thus 
the square of the diagonal, CA’, of the rectangular 
parallelopiped shown in Figure 3 is equal to the sums 
of the squares of the three sides, AB, BOC and AA’. 
Familiar propositions like this lie at the root of all 
our geometrical thinking. Everyone accepts them, Any- 
one can verify them at will, for example by taking a 
ruler and actually measuring figures like those on this 
page. 

The geometry which we study in the elementary 
schools is confined in the main to the geometry of 
straight lines and planes. The only curve studied is 
ordinarily the circle; the only curved surface is the 
sphere. This is the geometry founded by the great 
Greek genius, Euclid, who lived 2200 years ago. <Ac- 
cordingly, it is called the Euclidean geometry. 

But geometry is not limited, necessarily, to the study 
of these kinds of shapes and figures. There exists an 
infinite number of curved figures that may- be subjected 
to our study. 

Take a sheet of paper and draw on it a plane tri- 
angle, like that of Figure 4. Then bend the sheet of 
paper, as in Figure 5. Obviously the dimensions of the 
triangle are unchanged. The length of the line AB 








The Real Nature of the World 


Are the things around us real or are they 
illusions? Philosophers disagree. They admit 
that we cannot be sure. What we see as rocks 
and trees and houses and animals may be merely 
imperfect reflections of some ultimate reality 
that men do not perceive. 

Can science solve this mystery of what ulti- 
mate reality is like? We believe so. The Ein- 
stein Theory of Relativity seems to be pointing 
the way. In the brilliant series of articles of 
which this is the first, Dr. Rashevsky will tell 
how and why this is so. This article describes 
the nature of space. Next month Dr. Rashevsky 
will turn to the nature of time. 




















remains just what it was before, although the bending 
of the paper has made the line now a curved line in- 
stead of a straight one. 

Accordingly the bending will not alter the theorems 
of plane geometry. as applied to the triangle. The sum 
of its angles still equals 180 degrees; the sum of the 
squares of the two sides (if it be a right triangle) still 
equals the square of the hypotenuse. In general, the 
geometry of a curved surface produced by undistorted 
bending of a sheet of paper remains the same as the 
geometry of a plane. Such a surface will be, in gen- 
eral, either a part of a cylinder or a part of a cone. 

But it is impossible to produce erery kind of curved 
surface by bending a sheet of paper into the proper 
shape. Figure 6 demonstrates, for example, that it is 
impossible to spread this sheet of paper smoothly over 
the surface of a sphere. 

It will be otherwise, however, if instead of the sheet 
of paper we take a sheet of rubber. The rubber will 
stretch. With sufficient patience we can spread the 
rubber quite smoothly over the sphere of Figure 6. The 
reason is that the rubber has been distorted ; some parts 
of the original rubber plane have had their dimensions 
altered and this alteration of the dimensions has oc- 
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Fig. 1: Demonstrating the angle- Fig. 2: 
sum of a triangle to be 180° in 


a Euclidean plane 





Illustrating the Pytha- 
gorean theorem connecting the for 
three sides of a right triangle 


Fig. 3: Displaying the analogue, 
three dimensions, of the 
Pythagorean relation 
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curred in different degree in different 
rubber sheet. 

If we lay out this sheet of rubber on a flat. surface 
and draw on it the figures of plane geometry-—triangles, 
rectangles, straight lines and others—and if then we 
wrap the rubber smoothly around the sphere, we will 
find that the figures on the rubber no longer obey the 
rules of Euclid’s plane geometry. The straight line AB 
will not remain of the same length: the angles of the 
triangle will no longer total 180 degrees: the theorem 
about the sums of the squares of the sides equalling 
the square of the hypotenuse will no longer hold. 

By bending the rubber around the sphere we have 
stretched it differently in different parts. In a word, 
we have distorted it. And along with it we have dis- 
torted the geometry of the figures that were on it. 

Thus we obtain simple and conclusive evidence of a 
fundamental idea in geometry, the idea that the ge- 
ometry of the surface of a sphere is not the same as 
the geometry of a plane. Even the simple rules about 
straight lines will not hold for the surface of a sphere. 
It is impossible to draw a straight line on the surface 
of a sphere at all. 

There are, it is true, certain lines on a sphere which 
have some of the properties of a straight line. For 
example, there are the “great circles,” the lines which 
resemble straight lines in being the shortest distance 
between two points. These great circles are illustrated 
by Figure 7. Out of three of these great circle lines 
we may construct a spherical triangle, as is illustrated 
by ABC on Figure 7. These will have some of the prop- 
erties of plane triangles but not all of them. For ex- 
ample, the sum of all the angles will not equal 180 
degrees, 

All this is expressed by saying that the rules of 
ordinary plane geometry do not apply to figures drawn 
on the surface of a sphere. Or, in the more customary 
statement, “the geometry of a spherical 
non-Huclidean.” It does not obey the theorems laid 
down by Euclid. 

There exists, in fact, an infinite number of curved 
surfaces analogous to the surface of a sphere. One of 
them is the surface of an egg, another is the surface 
of an onion or of a rounded doorknob, still another is 
the surface of a pear. For each of these the theorems 
of geometry would differ. The relations between tri- 
angles, rectangles or other figures will not be the sume, 
depending upon the exact shapes and properties of the 
surfaces upon which they are inscribed. 

We arrive, then, at a very important and far-reach- 
ing conclusion. It is this. There exists an infinite 
number of possible curved surfaces and, so far as con- 
cerns the relations of figures like triangles and the like, 
there must exist, therefore, an infinite number of pos- 
sible non-Euclidean geometries; all different but all 
true, each one for the particular curved surface to 
which it applies. 

This notion of non-Euclidean geometries, each de 
pending upon the surface to which it is suited, was 
extended by N. J. Lobatshevsky, B. Reimann and other 
famous geometers to three-dimensional They 
imagined possible geometries where the relations be- 
tween figures in space might be different in the differ- 
ent geometries, just as are the relations between the 
two-dimensional surface figures inscribed on differently 
curved surfaces like eggs and pears and spheres. 

At first sight it may seem to one that this is a mere 
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space, 
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Fig. 4: 
“plane figure, 


it lies 


abstract speculation, having no concrete and picturable 
meaning. But this is not true. It is just as possible 
to represent to oneself the existence of a non-Euclidean 
space as it is possible to represent (as we have just 
seen) the existence of a non-Euclidean surface. The 
only difficulty lies in the correct understanding of what 
is meant by a non-Euclidean space. 
The principles of plane geometry, as we study them 
in school, are deduced from a set of simple, obvious 
relations t But we can verify these 
axioms, if we like, just as we can verify the relation 
between the slides and the hypotenuse of a right angle 
triangle: namely by measuring them with a ruler. We 
can do this, that is, within the limit of accuracy of 
our ruler. If the figures come out not quite right we 
say that the ruler was a little inaccurate or that we 


hat we call axioms, 


took one or another of the measurements more or less 
incorrectly 

We have agreed, that is, that in case of any dis- 
crepancy between the results of actual measurements 


and the logical principies of Euclid’s geometry, we 


will say that the geometry is right and that the 
measurements are wrong—or, as we more commonly 
say, that the measurements are “inaccurate.” 


important point and one that it is 
clearly and definitely By general 
human agreement geometry is alicays right. 


This is a very 


essential to gras] 


{f a surveyor measures the three sides of a field 
which is shaped like a right-angled triangle and if he 
finds that his figures do not agree with the theorem 
about the squares of the sides and the square of the 
hypotenuse, he does not conclude that something has 
gone wrong with geometry. On the contrary, he as- 
sumes that something has gone wrong with his measure- 
ments. 

Phese measurements depend, in the last analysis, on 
the chains or tapes rules that he uses to measure 
with; that is, on 
imperfect But what, then, is a “perfect” 
rod? Since we have agreed that if the measurements 
Euclidean geometry it is the 


} 
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These may be 
measuring 


iis measuring rods. 


do not agree with the 
measurements and not the geometry that 
wrong, there exists, quite obviously, only one possible 
measuring rod. It is one that 


must be 


definition of a “perfect’ 
fits the Euclidean geometry 

If we wandered, ‘by accident, into a region of the 
universe where the Euclidean geometry was not in 
force—in quite the same way as when a rubber plane 
which is Euctlide:in is bent around a sphere that is not 


Euclidean—then we would never know that - our 
weometry had gone buck on us. We would think simply, 


that our measuring rods had gone back on us. 

Aad it is quite possible that we are in such a part 
of the universe now. It is probable, even, that in every 
part of the universe our measuring rods will not quite 
correspond to the requirements of the Euclidean 
geometry. 

It is probable, in a word, that real space 
that constitutes this actual universe of ours—is not 
he space which Euclid assumed. 
rubber sheet stretched 
we may be in a real space in which 





-the space 


quite the same as 
To rettirn ft 

over the sphere, 
the ordinary theorems of geometry are very slightly 
distorted. just as the rubber sheet would be if it were 


o. the idea of the 


laid down smoothly on the surface of a sphere of very 
larze radius and very smali, but still perceptible, sur- 
face curvature 

To see how this might be possible without its being 
apparent to our senses or fo ordinary measurements 
let us consider an example formulated by the great 
French mathematician, M. Henri Poincaré. 

Let us imagine, said Poincaré, a fictitious world in- 


The familiar triangle, simplest case of a 
and the Euclidean plane in which 


Fig. 5: Without distortion it can be made 
to fit upon certain types of curved surfaces 
—the cylinder, for instance 


closed inside a sphere of limited radius. Let us imagine 
this fictitious world to have the following properties. 
The temperature at the center of the world-sphere has 
u definite value, say 0 degrees, Centigrade. This tem- 
perature decreases continually from the center of the 
sphere to its periphery, so that at the outer boundary 
of the sphere the temperature is the so-called absolute 
zero of 273 degrees below zero, Centigrade. 

Now let us assume that all the bodies in this ficti- 
tious world expand and contract in response to tem- 
perature and do so all in exactly the same way. Let 
them all contract by 1/278 of their dimensions at zero 
Centigrade whenever their temperature is lowered by 
Then at the center of the sphere all bodies 
will have their maximum dimensions and at the pe- 
riphery of the sphere all bodies will: shrink to points 
und have no “dimensions” at all. 

And finally, as an ultimate step of fantasy, let us 
assume that this world is inhabited by thinking crea- 
tures subject to this same law of contraction and ex- 
pansion with the temperature. If such an inhabitant 
moves from the center of his world toward its periph- 
ery he will decrease in size. But he will not know that 
he is decreasing in size. Why not? Because every body 
of whatsoever nature that he carries with him or that 
he encounters on his journey will be decreasing in ex- 
actly the same ratio. 

The sizes of all bodies will depend on their distance 
from the center of the world. This being so, no one 
could ever know that any of the bodies altered in size 
at all. 

But suppose that an inhabitant of this fictitious 
world discovered in some way, that his measurements 
made on a lurger scale disagreed with the rules of the 
Euclidean geometry. Would he say, then, that the 
“sizes” of things differed with their position in space? 
He would not. He would possess no definition of abso- 
lute size by which to determine the size of his objects 
ut different places. 

What he would do, in fact, would be to decide that 


one degree. 
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The sphere, a typical surface with a geometry which 

varies from the Euclidean model. The place of the 

straight line in the plane is here filled by the great 

circles, of which three are shown; and just as three 

lines in a plane form a triangle, so do the three great 

circles. But it is not a plane triangle, and its angle 
sum is greater than 180 degrees 








Fig. 6: But when we try to apply it to other 
surfaces—such as the sphere—we cannot do so 
without crumpling or tearing it 


his geometry was at fault. He would conclude that 
the properties of his particular world—the properties, 
that is of the “space” which his particular world com- 
prised—were not the properties of Euclidean space. 
He would construct for his real space, or for the space 
which seemed to him the closest to reality for his par- 
ticular world, a new and non-Euclidean geometry espe- 
cially designed for that particular space. 

This particular non-Euclidean world imagined by 
Poincaré has a property that is of especial interest to 
the present inquiry. It would seem to its inhabitants 
to be infinite. An inhabitant moving away from the 
center of this world toward its periphery would be- 
come smaller and smaller. His steps would grow 
shorter and shorter. If he could reach the actual 
boundary of his world he would shrink to a point. But 
he would never know that he was shrinking. It would 
seem to him that he took equal steps; that he went on 
for an eternity, ever farther from the center of his 
world, ever deeper into the void of outer space. 

Actually he would be approaching a limit which he 
would never reach, the periphery of this world. To 
himself it would seem that he was advancing steadily 
into an utterly unlimited infinity. 

This example illustrates a variety of possible non- 
Kuclidean spaces which would seem (to the inhabi 
tants) to be infinite, although actually enclosed within 
a finite sphere. They would be “infinite but limited.” 
The next example, one occasionally used by Professor 
Kinstein, illustrates another kind of possible’ non- 
Euclidean space; one that seems to its inhabitants to 
be finite, although really it is unlimited. 

We will consider, first, a two-dimensional illustra 
tion; one concerned with surfaces and with creatures 
that live on surfaces. : 

Imagine a great glass sphere, resting on an infinite 
plane and with a source of light at the top of the 
sphere, all as illustrated in Figure 8. Imagine the sur 
face of this glass sphere to be inhabited by flat, trian 
gular creatures who can move at will over the surface 
of the sphere without altering their shapes. They are 
illustrated by the black triangles of Figure 8. The 
geometry of these creatures will be a two-dimensional 
geometry but it will not be a Euclidean geometry, for 
we have seen already, from our illustration of the dis 
torted rubber sheet, that the geometry of spherical sur- 
faces is not a Euclidean geometry. 

Now let us imagine that the shadows cast by these 
flat, sphere-surface creatures on the infinite plane be 
low the sphere are themselves living creatures, who 
imagine that they move over the plane which they 
inhabit according to their own wills, instead of at the 
wills of the creatures on the sphere above. Suppose, 
too, that everything which exists on this infinite plane 
is really nothing else than the shadow of something that 
has a real existence on the surface of the sphere above 
it. Our plane will be, then, not unlike what certain 
mystics have supposed this terrestrial world of our 
own to be—a mere shadow of some other world, to us 
unknown. Everything on the plane, however real in 
semblance, will be merely the shadow of an unknowable 
reality existing somewhere else. 

What will be, then, the appearance of their “space” 
to the shadow-creatures who dwell, imagining them- 
selves free-willed and individual, on this infinite plane 
of shades and illusions? 

As one of these shadow-creatures moves outward 
from the point where the glass sphere rests, toward 
the periphery of his plane-world, he will increase in 
size. But so will everything about him increase in 
size. All these things, remember, are but shadows, just 
as he is. Accordingly the shadow-creature will not sus- 
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pect that anything has changed. It will seem to him 
that he advances toward a limit which seems to him 
the boundary of his world, but which is determined, in 
fact, by the approach, of the real sphere-surface crea- 
ture above him, to the point just underneath the source 
of light on top of the sphere. 

As this point is approached the shadow-creature be- 
low approaches an infinite distance from the sphere. 
Also he approaches an infinite size for himself. It 
seems to him, therefore, that the plane on which he 
dwells is not infinite but limited. 

To look at it in another way, it is obvious that the 
number of shadow creatures who can exist on the 
infinite plane is limited by the number of real shadow- 
forming creatures who can find room on the limited 
sphere above. This number, of course, is finite. We 
have then a two-dimensional model in which an infinite 
plane appears to its two-dimensional inhabitants to be 
limited. 

It is equally possible to extend this illustration to a 


three-dimensional world. All one has to do is to 
imagine a fictitious world like that of Henri Poincaré 


which we examined above, but one in which the in- 
habitants increase in size as they go out from the 
center of their world instead of decreasing; this in- 


crease being controlled by the same law that applies to 
the shadow-creatures moving outward on their plane. 

This would provide us with a space (not merely a 
plane) which would seem to its inhabitants to be finite 
although from our point of view it was unlimited. his 
would be, you observe, exactly the reverse of the world 
imagined by Poincaré, 

The characteristic thing about both of these fictitious 
worlds is that they seem to their inhabitants to be 
not what they seem to us. One of them seems infinite; 
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we, looking at it from the outside, see that it is really 
finite. The other world seems to its inhabitants to be 
finite. We see that it is infinite, 

We are brought to an interesting question. 
much do we know about our own world; about the 
“real” universe in which we live, into the 
depths of which we look out whenever we see a star? 

This brings us back to our problem of the nature of 
space. It is obyious, after the illustrations that we have 
described, that there can be many kinds of space. It 
is obvious that these other kinds of space do not obey 
the theorems of Euclid, they are non-Euclidean. 

In his General Theory of Relativity, Einstein was 
led to assume that the space of the real universe is, 
in fact, non-Euclidean. We have seen in this article 
that this is quite possible. There can be an infinite 
number of different varieties of space, each with its 
own special and different geometry. The discovery of 
the peculiarities of a single variety of space may be, to 


How 


so-called 
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dwellers within that 
difficult matter. 

The relativity theory does permit us, however, some 
deductions about the nature of the space that we live 
in and about the “curvature” of this space—this “curva 
ture” being, in one sense, a measure of the degree to 
which the space departs from strict Euclidean 
erties. More important still, the relativity theory 
mits some deductions about the probable nature of that 
ultimate reality which lies, we believe, back of all the 
ideas which we call by such names as space and time 
and matter. To explain the nature and basis ef some 
of these deductions will be the purpose of the future 
articles of this series. 


variety of space, an extremely 


proj 


per- 





} Is Time the Fourth Dimension? 
This question will be discussed in Dr. Rashev- 
sky’s next article—in the December number. 
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Fig. 8: The plane is of infinite extent; the sphere is finite and unbounded; yet, as the figure illustrates, there is an exact point-to-point correspondence between the 
two, so that intelligent beings living in either might mistake it for a surface of the other type. The meaning of this model is discussed fully in Dr. Rashevsky’s text 


HE aurora borealis is 
produced by the action 
of electric radiation 
from outer space upon the upper atmos- 
phere. Height measurements have shown 
that such radiation usually penetrates to 
Most auroral forms have their 





maximum light intensity at a height of 10-20 km. from 


tl bottom 


edge, and by far the greater part of the 


light emitted from the aurora comes from a_height 
interval of 100-130 kin. The upper limit varies very 
much, Usually we can only follow an aurora up to an 


niitter present 


tude of 130-150 km., but 
h higher. 


the ray-forms may be seen 
altitude at which isolated 
seems to increase toward 
zone no rays are 


The greatest 
oral “rays” may appear 
lower latitudes. Near the auroral 
rved higher than 300-350 km. 
Practically all auroral light is emitted from the 
in the atmosphere, and not from the 


riers of the cosmic rays; for none of the principal 


lines in the auroral spectrum shows any Doppler effect. 


1 character of the light must be a function of the 
electrie radiation and the constitution of the upper air. 


Auroral Spectrum and Upper Atmosphere 


In 1912-13 Professor Vegard of the University of 
Christiania commenced observations on the auroral 
spectrum, using a spectrograph of high light power with 
considerable dispersion, and a spectroscope. With the 
spectroscope he observed the prominent green line, and 
his observations gave A With the spectro- 
graph he obtained the green line and six lines in the 
blue and violet. The latter were found to be identical 
with prominent lines in the negative band spectrum of 
nitrogen. Although the stronger lines in the auroral 
spectrum were greatly overexposed, no trace of hydro- 
gen or helium was found. The view previously current 
that the atmosphere above 100 km. should mainly con- 
light had, therefore, to be abandoned. 
By comparing the intensity of the green line with that 
of the known nitrogen lines of the auroral spectrum 
on spectrograms corresponding to the lower and upper 
limit of radiant aurora, it was shown not only that the 
green line, as well as the open lines of the spectrum, 
belong to nitrogen, but also that there are special phys- 


= 5577. 


sist of gases 





ical conditions in the auroral region, 
namely that the typical auroral spee 
trum is emitted from solid nitrogen. 

To test this hypothesis more directly, Professor Ve- 
gard, working with Kummerlingh-Onnes at 
the latter’s famous low-temperature laboratory at the 
University of Leyden, in Holland, devised a method of 
producing thin films of frozen, solid nitrogen 
exposing films to electric radiation so 
glow spectrum was obtained. 

As was expected, this 
miliar green line often identified in the 
aurora, a line that many previous investigators have 
been inclined to ascribe to some unknown element pres- 
ent in the uppermost levels of the air. 

By exposing the film of solid nitrogen to bombard- 
ment by the positively charged particles of the 
rays as well as by negatively 
fessor Vegard was able to elicit, also, additional spec- 


Professor 


and of 
these that a 
spectrum contained the fa 


light of the 


éanal 


charged electrons, Pro- 


trum lines frequently observed in the aurora. These 
two spectrum bands are apparently identical with those 
observed in the spectrum of the night sky.—-Abstract 
from Nature, May 17, 1924 and September 6, 1924. 
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Our Point of View 





Our Destiny 





on - 

} 

|. and industry we cannot let the month pass 

I ©| by without some reference to that great 
— =| work of adjustment and reconciliation—the 


acceptance of the Dawes’ plan for the settlement of 
reparations. Upon this foundation it will be possible 
to rebuild the financial and.industrial structure of 
Europe. Good faith, patience, and untiring industry, 


thing 
come back 


optimism, will the 
and 


rapidly than even the most hopeful 


with just a touch of see 


the world 





through. Given ft) may 
to normal far more 
among us belleve. 


That rational 


discussion of problems which seemed te be impossible 


this gathering of hostile nations for a 


resulted in their amicable 
hath 
source of deep gratification to us, as 


of adjustment should have 


solution is proef that neace her victories no less 


than war. It is a 
American, 


it must be to every that, as we were helpful 


in winning the war, so, in equal if not greater measure, 


we have helped to win the peace. 


Destiny has called these United States to the lead- 
ing position among the great peoples of the earth. For 
what purpose—to what end? To the end, surely, that 


we carry on the great work of disinterested cooperation 
and conciliation which was so successfully inaugurated 
at the Washington Conference and repeated, five years 


later, in this other great conference in London. For 
such a task we are most happily circumstanced. Our 
geographical situation relieves us from any fear of 


attack. Our vast demain, our wealth, the universal 
prosperity of our people, and our unbroken record as 
a peaceable and peace-loving race, relieve us of any 
suspicion of warlike and aggressive aims. We have 
won the confidence of the world, and in winning that 
we have won priceless possession. For, from this 


vantage ground, we may become the principal agent in 
bringing the nations of the world to substitute reason 
for prejudice, and the calm discussion of the conference 


table for the wild fury of the battlefield. 


Preparedness is Not Militarism 





mm iGREAT many well-meaning people confuse 
wr naval and military preparedness with mili- 
tarisn They decried the United States 

Army’s “Defense Day” movement of last 

month; they look with grave misgiving upon the ob- 
servance of Navy Day this month. To such worthy 


souls, a warship or a soldier is alike anathema; for 


‘outward and visible sign of an inward and 
the 


each is the 


spiritual” bedevilment In twisted mind of the 


so-called pacifist, a natfonal army and navy are always 


and everywhere the symbols of greed, tyranny and 


brute force, destined to breed vainglory at home and 


hatred abroad 
mind an 
for the safety 


well-balanced army and navy appear 


and well-being of the 


-COSSAry 


nation as a police force is for the 


protection of a 
Che navy on the high seas and the army 
nation and the 


as the policeman on his beat safeguards 


municipality. 


on land safeguard the its nationals, in 
selfsame spirit 
the city and the people that dwell therein. 

If New York adds 5,000 men to its police force, does 
that its 


shakeup and redistribution of 


Newark or Philadelphia protest own safety 


is prejudiced? Does a 
. 


the police force of Cleveland in the interests of 
efficiency cause unrest in Detroit or Cincinnati? 
The Screntiric AMERICAN has always been a strong 


idvocate of naval and military and 


will be. So far as the Navy is concerned, we 


preparedness 
always 
believe that its personnel, officers and men alike, should 
cease all criticism of the Treaty and bend their energies 


to keeping our fleet up to parity with ‘that of Great 
Britain, and that both nations should loyally abide 
by the provisions so wisely laid down at the Wash- 
ington. Conference. ‘To do this will cost money—very 
large sums of money—and it is the duty of Congress 
to vote loyally such appropriations as are suggested 


by the General Board of the Navy. The Washington 
Treaty with its 5-5-3 ratio is one of the most laudable 
and productive instruments of peace that the world has 
ever seen. Let us be loyal to it and its provisions, and 
see to it that we maintain the 5-5-3 ratio, not only in 
battleship strength but also by building such cruisers, 
the General Board of the Navy 


submarines, etc., as 


may suggest. 

Defense Day, as observed by the Army last month, 
movement for was in no 
militaristic. Billions of 
in the World War, because when war broke 
we were utterly unprepared. Overnight, we had to find 
out make what. Not only was the 
process very but it resulted in a 
frightful our industrial balance, 


from which we have not even yet recovered. Defense 


was a peace, Certainly it 


sense money were needlessly 


sacrificed 


firms could 
and 
disorganization of 


which 


slow costly, 


Day was a test of the economic mobilization of the 
manufacturing resources of the nation. We do not 


wish war; it is utterly abhorrent to us; but if it has 
to be, we wish to be prepared to jump in at once with 
all our might and finish it up with the least possible 
expenditure of time, blood and treasure. 


Must History Be Re-Written? 
HE are 
the efforts of the archeologist 
indeed must, 
re-writing of certain phases, if not whole 
periods, of the world’s history. Following closely upon 
the dramatic disclosures of the tomb of Tutankhamen, 
the world has been startled by the scarcely less im- 
portant finds in Palestine and Asia Minor, to say noth- 
ing of those on own continent. And now comes 
a young Italian with an astonishing but 
apparently well-attested story of the finding among the 
musty and neglected records of an Italian monastery 
of the whole one hundred and forty-two volumes of 
Livy's history of Rome, of which less than forty were 
supposed to be in existence. 

Gibbon’s monumental work will be unaffected by this 
“Decline and Fall of the 
the highest points of 
imperial power and splendor under the Antonines. 





astonishing results which attending 


and the ex- 


plorer may, and eall for the 














our 
professor 


toman 
Rome's 
But 
Ferrero’s 


discovery ; for his 
Empire” commences at 
found, 
dealing mainly with 


if Livy’s history has really been 


“Greatness and Decline of Rome,” 
the Caesars, and particularly with the great Augustus, 
will stand, if not for revision, at least for a very notable 
and enrichment. Although 

advanced in pen 
none of its brilliance and fascination, and it 
to be hoped that 
write his great work with the wealth of fresh material 
which the great Roman historian of nineteen centuries 


amplification Professor 


Ferrero is well years, his seems to 
have lost 


is sincerely he may be spared to re- 


ago has possibly placed at his command. 
human, and and 
of sentiment 


Livy there in his 
and that 
It is not unlikely that his 


full history will afford those intimate, personal glimpses 


was very here 
find 


have a very modern flavor. 


letters we touches humor 


of the private life and character of the early Romans, 
which, after all, are, perhaps, the most alluring, if too 
infrequent, feature of ancient history. 


The Man Behind the Machine 
r IS no disparagement of the excellent Doug- 
las biplanes that carried our airmen on their 

















25,000-mile cireumnavigation around the 
globe, to give the place of honor to the 


intrepid pilots, Smith and Nelson. The machines that 


landed on our eastern coast were not literally the same 


that left our western coast some five months ago on 
their great adventure. Structural repairs calling for 


new material and many substitutions of new engines 
were made during this flight; for this, 
in the present state of the element of the 
technique of and flving in any 
The supreme achievement was that 


long-drawn-out 
art, is an 
military commercial 
part of the world. 
of the man behind the machine; for the two army fliers 


that came through were the same that set 
half a venture which 


out, near, 


year before, on a ninety-nine 


men out of a hundred believed to be impossible of 
fulfilment. 

But the thing has been done, and we venture to 
affirm that as a feat of combined courage, skill an‘ 


physical endurance, it stands unsurpassed in the world s 
age-long story of adventuresome travel. And we s: 
this with a full appreciation of the elaborate provision 
made by the United States Army and Navy, in tl 
way of bases, landings, weather forecasts, and guide 


ships strung out along the course. Granting all this 


and it was absolutely necessary in the present state 
of the art—this first aerial navigation of the globe is a 


the whose ii 


portance is attested by the enthusiasm with which our 


milestone in progress of aeronautics, 


airmen were welcomed in every country over which 
they flew. 
And it may well be that not a little of this spon 


taneous outburst was due to an appreciation of tlie 


fitness of things, that the first navigation of the eurt! 
should be accomplished by the country in 
chanical flight had its birth and early development. 


which me 


Blue Ribbon of the Atlantic 


HE announcement that the “Mauretania,” that 
veteran of the transatlantic 
broken her own long-standing record for the 





service, had 
eastward passage, must have brought a thril! 
of pleasure to many a traveler the 
ocean, Fourteen years ago this same ship, then a cou! 
burner, made the run over the old and shorter route, 
‘New York to Queenstown, in 4 days, 10 hours, and 41 
minutes at an average speed of 26.06 knots. With he 
ill-fated sister, the “Lusitania,” she had the distinction 
of being the first high-speed liner to be driven by the 
then comparatively new steam turbine, and it was the 


across western 


sensational speed and reliable running of these two 
Cunarders that brought about the universal adoption 


of the turbine in high-speed liners. 


Sixteen continuous service had 
havoe with the blading of the “Mauretania’s” 
out 
hard put to it to hold her own with those giant vessels 
the “Majestic” and “Leviathan.” So 


laid off for turbine repairs, it 


years of played 


turbines, 
of service last 


and before she went year, she was 


when she wis 


was decided to chang: 


her bunkers into oil tanks and replace the fireman's 
shovel by the oil spray. This change, it should be 


understood, does not mean an increase in horsepower 


which still remains at the original 70,000; but it does 
mean that the steam pressure can be maintained unin 
terruptedly from port. fall ot 
pressure, as in the case of coal burning, when half a 
while the 


port to There is no 


dozen boilers at a time lose their steam 


firedoors are open and clinkers are being cleaned out of 
the grates. Rebladed and oil-fired, the breaking of her 
long-standing was to be and an 


record expected, 


analysis of her record trip of 5 days 1 hour and 49 
minutes to Cherbourg shows that, under favorable 
conditions of wind and sea, the “Mauretania” is due 
to cut the time below five days. On the third day 


out she averaged 27.04 knots, and on the last day she 
ran the 189 miles from Bishop’s Rock to Cherbourg at 
an average speed of 27.72 knots, the tide, of course, 
being in her favor. As we go to press word comes of 
another record, made between New York and Plymouth. 
of 4 days 21 hours and 57 minutes. On this occasion 
letters nailed in New York were delivered in London 
within six days. 

And what of the future? 
liner? It is unlikely, at 
The “Mauretania,” finely 
crammed with engines and boilers, is 
type. 


because of its great 


Shall we see the 30-knot 
with steam propulsion. 
molded as a yacht 
the last of her 
The heavy-oil engine is coming along fast; and 


least 


and 


economy in space, weight and fuel, 
it may well reach the point at which a 30-knot oil 
engined liner will prove an attractive proposition to th: 
transatlantic ship owner, 
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” CIENCE gets into the news _ will be no conceivable question in the mind events a lot of good things go 
ny of the day far more ex- of any reader as to the nationality of the formidable bad, and a lot of bad things 
i tensively than it used to; and countenance at the lower left corner of the page. This are made good; and he pic- 
é = one of the most mentioned face could not possibly be other than that of some _ tures the environment as the 
scientific establishments is the Herr Professor. It is in fact that of the worthy Dr. cause, largely accidental, of 
a : hi Georgetown University Ob- Miethe, of the Technische Hochschule, of Berlin, who all this. Incidentally, just by 
Ad's servatory, which occupies a has broken into print lately as the discoverer of a way of demonstrating that he 
a WV place of eminent respectability method of extracting gold from mercury. It is an_ is a thorough-going scientific 
“ NX in the field of astronomy, and interesting mark of the extraordinary overturn which iconoclast, he denies that 
i | N one of great distinction inthe the fundamentals of physical science have undergone, other heavenly bodies than 
; narrower business of record- that where twenty years ago this claim would have the earth are inhabited, in- 
— ing earthquakes. Much ofthe been met with scoffing references to medieval alchemy, — sisting that the life on the 
mn \ responsibility for this may be today we all take it as a matter of course that it should earth is unique in time and in 
? —— credited to Father Francis <A. be intrinsically possible to convert mercury into gold, space. We present his views 
- : an Tondorf, chief seismologist at so that the only raising of eyebrows which we do in and his face, of course, not at 
“ ‘ Father Francis A. Tondorf Georgetown. He is pictured the presence of Dr. Miethe’s claims is with reference to all in endorsement, but merely Prof. Kirtley F. Mather 
hich herewith, accompanied by his their commercial practicability. Here skepticism is because both of them are in- 
: recently developed vertical seismograph. With this in- “™ply justified, so far as his present showing is con- teresting and will attract attention. 
strument he says that he will be able to record more cerned, for one account carries the confession that the 
_ quakes than have heretofore left their autographs in recovery of a dollar’s worth of gold after his technique HE Centenary of the Franklin Institute, celebrated 
_ his hands, and also that because of his improved costs no less than $60,000. Apparently he has some on September 17, brought forward some addresses of 
aru method of registering his information it will get across distance to go before he reaches the stock-selling stage; extraordinary interest from gentlemen who are in 
ee to the public more promptly, more fully, and in more #nd in fact, we carry his picture, and position to tell something about the 
kh readily available shape. Our readers will probably refer to his work, merely by way of em- character of the next war, if there comes 
realize that most of the items which they see in the  Phasizing the fact that any twentieth such a calamity. Gen. Squier, universally 
daily press with reference to observations of earth- century physicist would expect him to known for his werk in the Signal Corps, 
that quakes so many miles out to sea in this, that or the et some gold out of mercury, if the cost told his audience an anesthetic gas, 
had other quarter come from Washington, and have been of the work is no factor. developed to replace poison gas, which 
the made with the Georgetown apparatus. More than most would be available in sufficient quantity 
hril! scientists, Father Tondorf is the designer of the instru- NE of the routine tasks of science to to be used from airplanes against the en- 
tern ments which he uses in his daily routine. which the layman gives perhaps less tire civil population of a combatant na- 
coal thought than it deserves is the determina- tion. Thus scattered, it would put the 
ute, Apel of the editorial typewriter which occurred tion of the exact time. We set our nation to sleep as one mun for a period 
a4 on our editorial page for June was so obvious that watches by the Western Union ball or by of two days, after which they would 
ie most of our readers must have corrected it mentally the clock in the jeweler’s window, with wake up, presumably, to find themselves 
tion while reading the sentence in which it occurred; yet little or no knowledge of just how and Paul Sollenberger conquered and occupied by a hostile gas- 
the ray feel that it merits recognition and formal correction. why we may be so confident that it is masked foree. Gen. Patrick, Chief of the 
the We were pointing out the success with which the pro- exactly noon when this authority tells us so. One Army Air Service, talking about riderless planes piloted 
am visions made for flood control in the Panama Canal reason why we may have this confidence is pictured in swarms by «a single controller at a distant point, 
Sion had functioned in the unprecedented high-water period herewith—Paul Sollenberger, member of the astronomi- aerial cameras that nullify camouflage, and bombs that 
of the past spring, and reverting to the arguments eal staff at the United States Naval Observatory. He would wipe out a battleship with a single hit, expressed 
asied advanced in favor of sea-level and of lock canals at the in fact is the man who actually tells the world when — the belief that what we did in 1918 can never be done 
ines —— of construction, Plainly enough, the it is noon. The cylinder at which he is again—that the transportation of any considerable 
was ability of the existing canal to take care standing in the picture is a chronograph expeditionary force across the seas has become an utter 
oie of the greatest flood to which it has been connected with the Observatory’s standard impossibility. Meanwhile it unnounced that them 
mes subjected is testimony as to the soundness clock, kept in a triple vault far under- is to be staged soon at the Aberdeen Proving Ground 
siete of its engineering, and we assume that all ground, where there is no vibration and no a_ special demonstration of these terrible agents 
san’s our readers know that it is a lock canal and dust, and where the temperature never modern warfare, some of the American engineering 
i be not a sea-level one, But through some varies by even the fraction of a degree. societies being the guests, 
aie: aberration of original dictation or of com- At 11:55 by the chronograph, Mr. Sollen- 
does position and proof-reading we credited this he berger closes the switch in the circuit that  igivingunpuntte figures of contemporary scientific work 
nies testimonial to the sea-level canal which Se ticks off the seconds for the ensuing five are not necessarily of the male persuasion. And 
. of Eee not exist. minutes all over the country. The pause as Kipling insists, the other sex is the deadlier, it is 
lf : just before the critical instant, the final «also capable of good work in the direction of beneficent 
the  waries those to call our attention to the Col. Jay J. Morrow signal that marks the arrival of this in- scientific effort. The young whose portrait ad- 
ut of misprint was Col. Jay J. Morrow, stant, are likewise of his making; then he joins, for instance, is a member of the staff of the New 
r her Governor of*the Canal. We take this opportunity not is through with his public contact—for another twenty- York City Board of Health; and one of her particular 
| an merely to acknowledge the correction and the error to four hours. duties is seeing that the water that washes the New 
d 49 which it pertains, but to present the portrait of Col. York beaches is fit also to wash the New York bathers 
vaie Morrow as that of a very efficient military administrator LIKE in pulpit and in laboratory, much attention The procedure is the more or less familiar one of mak- 
a und (on the face of the evidence) a reader of the is being given these days to the doctrines of evo- ing culture tests to determine the bacterial content of 
day Screntivic AMERICAN. At va- lution. And, of course, the problem gets broader and the waters; and when Dr. Hadfield doesn’t like what 
ae rious times during his active broader the longer we consider it. A rather unusual she finds in them, she is apt to order up the “No 
rg at Army career Col. Morrow has viewpoint is that of Kirtley F. Mather, Professor of Buthing” signs until the cause is isolated and elimi- 
urse, been assigned to administra- Geology at Dennison University, whose portrait heads nated. This has reference, of 
es of tive duties, first in the Philip- the third column. Prof. Mather recently got his name course, to the presence of 
outh. pines and later (more than in the papers in connection with his remarks at a gath- actual pathogenic organisms, 
asion once) in Panama. His various ering of the National Academy of Science. He declares and not merely to that of 
ndon _terms as Acting Governor in that science and history join in showing that life does floating garbage, brought back 
the latter territory culminated not progress from simple to complex, or from lowly to shore by adverse currents 
knot in his actual assumption of organisms to higher types, or from primitive to civilized from barges that did not go 
Ision. the Governorship in March, conditions, as a natural and necessary thing. He pic- far enough to sea. It doesn’t 
and 1921, and he has held it ever tures the belief in such progress as a naiveté, a trans- take the Board of Health to 
¢ her since, though retired from lation into modern language and modern thought of find pollution of the latter 
- and active Army service at his the same ideas that led the Greeks to picture the character, as indignant letters 
fuel. own request in August, 1922. heavenly bodies as moving in circles because the circle from the Jersey shore resorts 
t ofl Col. Morrow is typical of the was what they regarded as the perfect figure—a fa- demonstrate from time to time 
o th Dr. Miethe, American school of military  thering of the thought by the wish, in other words. whenever they reach the edi- 
of gold-mercury fame civil administration, Prof. Mather believes that in the natural course of torial desk. Dr. Hazel M. Hadfield 
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How the Night Skies Regulate the Clocks of France, Without the Aid of Any Human Hand 














| 


M. Jouaust in his laboratory, assembling the photo- 
electric apparatus for converting light into sound 





NTO the radio receiver of every Frenchman 
there is about to come the musie of the 
spheres. At last the morning stars will 

tovether so that we ean hear them. 

stately procession of those celestial 
specks as they march by overhead 





will come to us audibly. 
And this masterpiece of scientific poesy the French- 


man, practical, will put to work to set his 


always 
clocks 
Suppose, a few months from now, that you are listen- 
ing at your radio receiver somewhere in France for the 
nightly time signal from the great radio station of the 


Kiffel Tower As the zero hour approaches you will 
hear in your telephone a clear musical note. That is 
the music of a star. At the exact second which marks 


the new day that musical note will 
change sharply in tone. That tells you when to set 
The star that fixes the time for all France 


the beginning of 


your clock 
has gone, literally, under the wire. 
This is the real purpose and accomplishment of the 
method of “hearing starlight” de- 
veloped by twe scientists and radio experts, 
General Gustave Ferrié and Monsieur R. Jouaust. It 
is an improved method of fixing and distributing the 
standard time. Later, as we shall see, it may prove 


much-discussed new 


French 


to be much more, 

The standard time for all the world is set already 
by the stars but the method requires the intervention 
of a human watcher. An astronomer sits intently at 
Across the axis of the instrument there 
spider web that 
The astronomer 


his telescope 
runs a tiny wire like the threads of 
‘a surveyor’s transit. 
When this star crosses 
telescope he presses a signal button. 
determines the exact time instant by which the 
observatory test and correct the read- 
elous standard clocks which regulate, 
ther clocks all over the world. 


eross the tube of 
has selected one star to watch. 
the fine wire in his 
That 
assistants in the 

igs of those mar’ 
in turn, the time of 

Thus the standard time for the United States is set 
at the Naval Observatory in Washington. In the same 
Greenwich set the standard 
time for the British Empire. So the observers at Paris 
correct the for France and those at Potsdam 
determine that for Germany. The final standard of 


time everywhere is the passage of some selected star 


way the astronomers at 


time 


across that tine wire in the telescope of the astronomer. 

The difficulty about this has been the need of using 
the astronomer. The human body at its best is an 
uncertain and fallibie instrument. Every astronomer 
is ealled his “personal equation,” that 
he needs to see the star 


possesses what 
is, the amount of time that 
eross the wire, to understand that it has crossed and 
give the other signal of some 


to press the button o1 
kind which says to the waiting clock that the star has 


By Frederic M. Delano, Jr. 


done what was expected of it. These personal equa- 
tions differ for different astronomers. They differ, even, 
for the same astronomer at different times, depending, 
for example, upon how -sleepy he is or upon what he 
had for dinner. 

Any scientific observation that depends upon the 
action of human senses and a human brain is neces- 
sarily fallible. Standard time has been such an ob- 
servation. And standard time has always been, there- 
fore, just a little bit uncertain. 

The uncertainty amounts, of course, only to a small 
fraction of a second. For ordinary purposes it is un- 
important. But there are many scientific purposes for 
which an exactly accurate standard time was very 
necessary. The exact determination of the slow wabble 
of the poles of the earth, the computation of the com- 
plexities in the motion of the moon, the precise in- 
vestigation by radio time signals of the slow motions 
of parts of the earth’s crust like the recently discovered 
northward slippage of the coast of California; these 
are some of the uses of standard time for which even 
a hundredth part of a second of inaccuracy is so im- 
portant that it might be fatal to the whole investigation. 

And so there has always been a demand from the 
astronomers and geographers for some direct method 
of fixing the standard time, some method of determining 
the exact instant of coincidence between the star and 

















This view gives a better idea of the apparatus and 
the way it is put together 


the wire without using the fallible and inaccurate eye 
or brain or finger of a man. It is such a method that 
General Ferrié and M. Jouaust have found. 

They have devised an apparatus which converts the 
light of the star automatically into an electric signal. 
This signal is converted, also automatically, into a 
radio wave. Finally, this radio wave can be converted 
into sound or into a dot on a moving strip of paper 
or into a mechanical impuise that will itself correct 
the standard clock. 

If one desires to do so, the radio wave can be con- 
verted into any kind of signal, practically without limit. 
Or it can be broadcast, still as a radio wave, to any 
part of the world to be picked up and heard or other- 
wise recorded in millions of radio receivers every- 
where. 

The signal of the passing star may come to every 
home. 

General Ferrié and Monsieur Jouaust are models of 
that scientific modesty which is supposed to mark— 
and usually does mark—the scientist of real accom- 
plishment. The whole achievement, says General 
Ferrié, is the work of Monsieur Jouaust. “On the con- 
trary,” said M. Jouaust when I called on him at his 
laboratory in the ancient buildings of the Paris Ob- 
servatory, “the idea originated with General Ferrié. 
He has directed the work throughout. I have merely 
earried out what he wished to be done.” 


This is charming but unimportant. The chief fac 
is that between them these two remarkable and modes 
geniuses have given a great new scientific discovery to 
the world. 

The hearing of the star begins with a device called 
a photo-electric cell. Scientists have known for some 
years that certain materials, among them the metal 
potassium, are able to give off small particles of elec- 
tricity when they are illuminated by light. 

Potassium is one of the most excitable of the chem- 
ical elements. It is so active that it instantly bursts 
into flame when it is exposed to the air. Water annoys 
it still more violently. In contact with this ubiquitous 
liquid a piece of potassium as large as a pea will make 
a burst of flame sufficient to set fire to the house. 

And so, when scientists use potassium for any pur- 
pose they seal it up inside glass bottles or cover it with 
layers of protective wax. In the photo-electric cell 
employed to hear the starlight, the potassium is con- 
tained inside an hermetically sealed glass bulb from 
which every possible bit of air has been carefully 
pumped out. 

In place of the air, which would have combined with 
the potassium and set it on fire, there is introduced 


into the sealed bulb a small amount of one of the rare 


and inert gases, helium or argon. These gases are so 
inactive chemically that they will combine with noth- 
ing. In all the thousands of examinations of natural 
substances that have been made by chemists and in all 
the experiments made by scientists in the laboratory 
these gases have never been found in combined form. 
They are the invincible bachelors and old maids of 
chemistry. 

The bulb for the starlight experiments contains, then, 
a tiny plate of metallic potassium protected by an 
atmosphere of these persistently inert gases; about the 
only kind of atmosphere, by the way, 
potassium cannot induce to combine with it. Into this 
cell, through a polished window on one side of the 
glass, there falls the ray of light from the star. 

As this light ray hits the small potassium plate, some 
tiny particles of electricity—the particles called elec 
trons—are driven off from the potassium. It is as 
though the bright ray of a searchlight swept over the 
surface of an ocean island at night, disturbing the 
thousands of birds that had settled down on it. These 
electrons fly out into the inert gas inside the tube and 
hit against the atoms of this gas. 

Many of these atoms are slightly damaged. They 
become thereby conductors for electricity. The net 
effect is that an electric current from an outside source 
can now pass through the little glass bulb more easily 
than it could before. Inside the bulb, in addition to 
the plate of potassium and the inert gas, there is a 
metal ring connected to an electric battery. An 











The photo-electric cell (left) and the two-grid tube, 
showing how the inner grid is contained in the 
outer, and both surrounded by the cylindrical plate 
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metal ring permits the measurement of the degree to 
which an electric current will now pass through the 
bulb. 

All this takes place, you must remember, on an ex- 
tremely minute scale, The tiny particles of electricity 
that fly off from the potassium plate when the light 
ray hits it that something like a million 
million millions of them could crowd together not un- 
comfortably on the head of an ordinary pin. Even the 
atoms of the inert gas inside the bulb are only about 
a hundred times larger than this. The whole game of 
electric particles, atoms, electric currents and all of it 
takes place in a space not much larger than the head 
of a match. 

Now we have the starlight converted 
into an electric signal and brought outside the glass 
bulb of the small photo-electric cell. Here, in summary, 
is what has happened, The ray of light from the star 
has stirred up the particles of electricity to fly off from 
the potassium plate, These particles have hit against 
and damaged the atoms of the inert gas. These dam- 
aged atoms have effected the electric conductivity of 
the bulb. This change has been detected by the electric 
apparatus outside. 

All this has happened in a time so trifling as to be 
negligible. The complete sequence of changes requires, 
so far as we can now determine, something like a 
millionth of a second. 

Now is this applied to the sending out of time 
signals by radio? 

The development of radio science to its present aston- 
ishing dimensions depends largely upon that remarkable 
invention, the vacuum tube. What the vacuum tube is, 
in essence, is a microscope for electricity. If you have 


are so small 


successfully 


how 


A very tiny current of electricity, far too tiny to be 
measured in any ordinary way, you can apply this 
current to a vacuum tube and (provided that the 


electric current is an alternating one) the vacuum tube 
will magnify or “amplify” it just as a microscope will 
magnify tiny object that you cannot see, for 
example an invisible disease germ. 

This is what General Ferrié and M. Jouaust have 
done to the tiny electric current produced by the star- 
light in their photo-electric cell. 

By using a series of vacuum tubes together with a 


some 


more or less complicated radio apparatus of interest 
mainly to the radio engineer, they magnify the tiny 


strong enough to be sent 
The reconyersion 
French listener 


starlight current until it is 
out over the radio in the usual way. 
of these waves into sound, so that any 


ean hear them in his receiver, involves nothing novel. 
It is merely what is done every day in hearing the 


ordinary broadcasts. 

The essential thing about the invention is the original 
conversion of the starlight into electric energy and 
then into the radio wave. The tiny photo-electric cell 
is the instrument upon which the stars will play the 
music that French radio listeners will hear. 

















The various 


Setting the 
measuring instruments are seen on the table 


telescope on the star. 








urrangement of outside apparatus also connected to this 
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The application of this device to the practical 
measurement of time is quite simple, At the eyepiece 
of the telescope the living eye of an astronomer is 
replaced by the photo-electric cell. The telescope is 
pointed, as usual, at the desired star. The ray of light 
from the star then falls on the photo-electric cell just 
as it used to do on the retina of the astronomer’s eye. 
The described sequence of electric changes then takes 
place and an audible note from the star is heard in 
the radio receiver. 

Slowly the 


scope, or 


star field of the tele- 
to be more exact, the earth moves carrying 
the telescope with it so that the star @ppears to move 
across the telescopic field of view. Presently the image 
of the star approaches the cross wire stretched across 
the field. 

As the star passes behind this wire, the light ray 
coming from it is cut off for a single instant. Imme- 
diately, the audible note of the radio receiver changes. 
That fixes, automatically and mechanically, the in- 
stant of passage of the star. 

Thus far the utilization of the new device has actu- 
ally been accomplished. The problem that General 
Ferrié and M. Jouaust set out to solve was how to 
determine standard time mechanically. It has been 
solved. 

There remain, however, some extremely interesting 
possibilities for the use of similar methods in other 
ways. The essence of the new device is that it con- 


moves across the 

















The photo-electric cell mounted for service, the box 
containing the two-grid tube (below) shown fitted 
on to the other part containing the cell 


verts light into electricity. 
converter. 

Such conversions 
basis of all 


It is a new kind of energy 


and converters of energy are the 
modern civilization. The steam engine 
converts heat into mechanical motion: the dynamo con- 
verts motion into electricity; the glowing tungsten fila- 
ment in an electric lamp converts electricity into light ; 
the telephone converts sound into elecricity or 
tricity into sound. 

Energy may be classified in six groups: heat, light, 
motion, electricity, sound, and chemical affinity. For 
a complete use of energy in the world we ought to be 
able to convert each of these kinds, at will, into any 
other kind. In proportion as mankind has solved these 
conversions civilization has advanced. Most of them 
have been solved, by now, with fair success. 

But there is one that has not been solved 
torily, or at least it had not been 
investigations that we are now considering. This is 
the conversion of light into electricity. We had con- 
verted electricity into light by the electric lamp; the 
reverse conversion had been made only with indifferent 
success. 


elec- 


satisfac- 


solved up to the 


There have been devised, of course, such instruments 
as the selenium cells used in the optophone of Dr. 
Fournier d’Albe and in the famous “electric dog,” a 
curious scientific toy that will follow a light anywhere 
that it goes, twisting and turning as the path of the 


‘way 

















The soldier is opening the telescope shutter to 
expose the photo-electric cell, while the other oper- 


ator watches the electrometer and _ milliameter 
readings ; 

light does. But these devices have never been really 

useful. The proportion of the light converted by such 


selenium cells into electricity is 
operation of the instrument is undependabie in other 
ways. It has already been attempted, 
to apply these selenium cells to the 
starlight but without success. 

sensitive enough nor accurate 
such feeble light rays as these. 

But the photo-electric cell of M. 
accompanying radio apparatus does, at last, accomplish 
this conversion. What it may lead to only a bold man 
would dare predict. 

Perhaps the largest store of energy available to man 
comes to him in the form of light. This is the energy 
of sunlight. If all the sunlight that falls on the land 
surface of the earth in a single day could 
and saved for the use of man, it would equal the power 
obtainable from eighty billion tons of coal. 

One day’s sunlight would run all the factories 
trains and steamships of the 
more than twenty thousand years. 
we cannot use this sunlight. We 
to convert it into other and 
energy. 

Are we to expect, 


very small and the 
for example, 
measurement of 
The selenium is neither 
enough for use with 


Jouaust and its 


be caught 


rail 
whole world for 
The trouble is that 
have not able 
useful 


been 
more forms of 
then, to see the desert areas of 
the earth covered presently with vast photo-electric celis 
eatching sunlight and converting its energy so -that it 
ean be distributed over the earth in the form of radio 
power? It is unlikely, 

possible. 

But the world has gained, in 
periments of General Ferrié and 
toward this sort. When Hero of 
Alexandria built his first steam propelled did 
not seem likely that he was about to over the 
world. The first electric lamps that Mr. Edison began 
to play with were mere scientific toys. When Senatore 
Marconi first sent a few feeble dots and dashes through 
an few hundred yards of ether, no one foresaw the 
nightly operation of five hundred broadcasters in the 
United States alone. 

The first steps of science are as feeble and uncertain 
as the first steps of a baby. 
have a way of growing up. 

General and M. Jouaust have 
light ray successfully into an electric signal. into a 
sound, into a mechanical motion in a clock. Here and 
Edison and Marconi did not accomplish, at first, even 
so much as this. 


although almost anything is 
remarkable ex- 
M. Jouaust. the first 


these 


step something of 
toy, it 


marke 


But sciences, like babies, 


Ferrié converted a 





tnother recent invention of French radio science 
is the demountable vacuum tube of Dr. Holweck. a 
radio tube that comes apart for repairs. Mr. Delano. 
who is our special correspondent in Paris. will de- 


seribe this remarkable tube in next month’s issue. 
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The shaded area on this map marks the region in which the eclipse of the sun. next January, will be visible as a total eclipse. 
will rise already half eclipsed At the location of the heavy line midway along the path the eclipse will be just at its beginning as the sun rises. 
The time of complete totality will vary from about two minutes for points near the central line of the shadow path, to a few seconds only for 


nd all the eclipse, from beginning to end, will be visibl 


points near the north and south edges of this path 


This is the so-called “shadow path.” 


At the western end of this path the 
East of this mid-point the sun will rise as usual 


Help Us Study the Solar Eclipse 


The Radio Listeners of America Are Invited to Assist the Scientific American’s Study of Static, 


Fading, and Other Radio 





r em tN January 24, 1925, the amateur scientists 
of America will have an unusual oppor- 
| tunity to render real service to science, 

| j | especia to radio science. 

a| in that day will occur a total eclipse 

——_—_—_~ the sun, one of very few total eclipses 


that have been visible in the thickly-settled area of the 
Eastern States since the North American continent was 
eccupled by the whites 


The path of the total shadow is shown on the map 
above. Buffalo, Ithaca, New Havén and many 
ir its center. New York City is just 
of the strip of totality. 


Professional astronomers at the great observatories 


printed 
other cities are ne 
at the southern edge 
‘e alreudy making preparations for scientific work. 
The truth of the Einstein Theory, the mystery of the 
sun’s corona, the bands” that 
sometimes accompany many 
other phenomena will be carefully observed by trained 

} 

I 


“shadow 
| these and 


eclipses; all 


remarkable 


men provided with the best of instrumental equipment. 

But there are some things that amateur observers, 
not equipped with expensive telescopes or spectroscopes, 
ean do to help In particular, there are important 
hings that 
Last year in California there was another eclipse of 


the sun. The weather was cloudy and the astronomers 


radio fans can do, 


got only very few photographs or observations. 
radio fans who had arranged to listen 
during the eclipse heard some remarkable things. 
\s the sun's shadow swept past at its speed of a 
n hour, the intensity of radio signals 
then suddenly decreased. The 
same as those of nightfall, 
were 


But the few 


thousand miles 
suddenly increased, 
effects were somewhat the 
but not quite the sume. The observers on duty 
permit certainty. 

with the question of what a solar 
eclipse really does do to radio transmission. 


too Tew to 
So we ire left 


Effects During the Total Kclipse 


Does the shadow path behave like any other variety 
of darkness? reflecting mirror 
to send back radio waves toward their point of origin, 
or does it bend them in one direction or another, or 
During the eclipse not 


Does it operate as a 


does it leave them unaffected? 
only will the light from the sun be cut off, but also 
the stream of. electrons that is supposed to be flying 
all the time toward the earth will be altered. What 
effects will this have on radio transmission? 

No one knows the answers to these questions. The 
SCIENTIFI( to answer them. 

A group of qualified 
will be formed and instructed. 
sent out by selected broadcasting stations, The listeners 


AMERICAN proposes to try 
radio listeners and amateurs 
Special signals will be 





—" , 
Radio Fans Attention 
Help us find out what the eclipse of the sun will 
do to radio. If you are willing to help, send the 
following information at once to our Eclipse 
Editor. Be sure to answer ALL the questions. 
1. Your name and mail address. 
2. What is the make and design of your radio 
receiver? 
What kind and size of antenna do you use? 
Do you use storage batteries or dry cells? 
Are you located in open country or in town? 
6. How long have you been a radio fan? 
7. If you have an amateur license will you be 
willing to send signals if we ask you to, instead 
of listening? 


ats “~ 


Address: 
The Eclipse Editor, 
SCIENTIFIC AMERICAN, 


233 Broadway, New York, N.Y. 











of the Sun Next January 


will keep accurately timed records of signal strength, 
fading, static, and other features of radio reception. 
After the eclipse a committee of famous radio engineers 
will study this mass of information and wil) try to see 
what it means. 

Do you want to have a part in this great test? 

If you do, write to the Eclipse Editor, Screntiri1 
AMERICAN, 233 Broadway, New York City, and say so. 
te sure to give us all the information requested in the 
column to the left. 

We will write you later and send you exact instruc 
signals to listen for, how to 
You will receive, 


tions concerning what 
listen and just what records to make. 
also, blanks on which these records can be sent in. 

It is not necessary to have had any experience in 
order to help in this test. All you will have to do is 
to tune in early in the morning of January 24th, listen 
to the signals that we tell you to and report the results 
to us. 

The eclipse begins at sunrise. It will be all over by 
about 10:30 A, M. The period of totality will last only 
about two minutes. Our observers will need about 30 
minutes time, at an hour depending on their geograph- 
ical locations. It will not be necessary to listen during 
the entire time while the shadow on the sun grows 
and wanes; only for a few minutes before, during and 
after the complete totality. 

There will not be room for everybody on our groups 
of instructed observers. If you want to help, send in 
your application and the necessary information right 
now. Observers all over the United States are desired. 
It is possible that some of the most interesting data will 
be secured by listeners at a distance from the actual 
path of the eclipse. 

Applications will be acknowleged, but do not expect 
us to enter into extended correspondence about them. 
We will be too busy getting ready for the eclipse itself. 
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Our Post-War Navy [ 
. . . . 
Maintaining the Fleet on the Treaty Basis 
By Commander H. C. Dinger, U. S. N. 
’ * 
j jean tii Disarmament Agreement defines and pansion into war-time activities. The importance of the number of these vessels that can be constructs 
} fe | | restricts, to a considerable extent, our this was very forcibly brought to the attention of the The present design can be improved upon by reduci! 
i | building policy, which, as now carried on, country during the exercises and mobilizations of De- the number and increasing the caliber of the gu 
| iiay be defined as the proper maintenance fense Day and by the literature which preceded it. Six T-inch guns in three twin mounts on centerli 
ES Oo tad | of the Treaty Navy Battleships and air- would be better than the present armament of 12 s 
———— opaft carriers are limited, but aircraft, Capital Vessels inch guns as mounted. The cruising radius can 
eruisers, Submarine and «auxiliary vessels are not In spite of possible future developments in the air and materially increased by utilizing special cruising 
limited. These |! er need be limited only by the ap- under the surface of the water, the major operations rungements in conjunction with the turbo reducti 
propriations made by Congress. It is necessary to in a naval war will center around the two fighting gears. With this modification of armament a larg poy 
recognize that these appropriations should be used fleets; the essential part of which is made up of capital number of airplanes can be carried. Th 
wisely in securing the vessels that are of greatest rela- ships. These will be, as they have been in the past, To accomplish the above, the size of vessel need n U. 
tive value fer carrying out the current political policies vessels heavily armed and protected and built primarily be increased in displacement over about S000 tons. © alr 
of the country. Money should be spent only on such to oppose the capital vessels of the enemy. Such ves- the basis of results per money expended it is not deen wit 
new vesse s ure vitally necessary and for which sels are a developed compromise between armament, ndvisable to unduly increase the size of these vess¢ : 
demonstrated need exists. Furthermore, decision must protection, speed, endurance, and sea keeping qualities. If they are kept within reasonable limits a lar; gh 
be made as to how much priority is to be assigned new Each of these essential qualities must be developed to number can be built for the same money. They w ” 
onstruction as uguinst expenditures for maintaining its possible limit without unduly detracting from the cost about $8,000,000 apiece. The Navy is not restric “ 
our present vessels in proper operating condition, As others, The latest designed United States battleships as to this type and therefore a limited number of thes: buil 
it is unprofitable to maintain obsolete vessels may be put under constructi: 
equipment in repair the process of elimi within the next few years. T 
nuting non-essential material and _ per- . , , ; The development of the heavy bombing ; 
sonnel inust also be an active one. Much E commend this article to the careful perusal of every voting plane makes the operation of the sc ye Ml 
has been junked in the past few years but citizen who takes an intelligent interest in the United States Navy. cruiser within 500 miles of a bombing : a 
in the interest of economy and naval ef- Before the war the SCIENTIFIC AMERICAN urged that our Navy, station rather risky. However, there is pag 
ficiency there is still much more that to be truly adequate and representative, should be increased and strength- still a large part of the ocean outside ot pk 
should be junked ened until it stood second in strength among the world’s navies. Today, this radius. — ; ! i's 
The war has served to teach numerous thanks to the Washington Treaty, it is first in strength, sharing that position These cruisers, in conjunction with T 
lesson muny of which have not been . . “Say = : number of destroyers and submarines w 
ST ee ee aes aeons with Great Britain. There has been too much anti-treaty propaganda, i a ler Geektee sedis unit spec 
rap tier pareatty ; chiefly the work of a very small minority of our naval officers. Fortunately capable of searching out enemy advan the 
Some of the principal lessons appear this has failed of its purpose. The country and its Congress, who are well bases, and attacking troop transports « clas 
to be satisfied with the Treaty, demand, however, that our Navy shall be main- convoys of merchant Ships when a strot wy 
(a) The great dependence that must be tained at full Treaty strength. How this may best be done is clearly laid escort is not present. Another role wi rs u 
placed upon the merchant marine for both down in this article by Commander H. C. Dinger.—Tue Epirtor. be the apprehension of similar enemy ves T 
material and personnel, sels engaged in raiding or comme! Pai 
(b) The direct reliance upon the in destroying. on 
dustry of the country to preduce material - 
und mechanisms that are not developed till war is at are such a developed compromise. They are vessels Aircraft Tenders and Carriers pets 
hand. carrying the heaviest armament and greatest protection In order that the Navy may take full advantage ot of s 
(c) The great tendency in these industrial times to combined with great cruising radius and fair speed. aircraft development, both aircraft tenders and ait and 
improvise we ns us occasions and conditions demand The most likely improvement in battleship design: plane carriers should be provided for. Two of th on 
und the rapid obsolescence of weapons during the (1) In providing better offence against and protec- battle cruisers are now being converted into airplan If 
contlict tion from aircraft. carriers (their completion may be expected in about pers 
(d) The great effect of new developments in air- (2) In increasing range of artillery. two years). These two should prove very serviceabl limi 
craft ibmarines, mines, radio communication and (3) Improvement in fire control. for this purpose. The U. 8S. S. “Wright” and “Aro buil 
listening devices, (4) Protection against gas. stook” are equipped as tenders for aircraft, but in aint 
(e) The great need for better cooperation and mutual (5) Improvements in machinery to enable the cruis- more or less improvised manner. The ‘“‘Langley” is an woor 
understanding between the military, naval and indus- ing radius to be increased. Certain recent engineering experimental carrier useful to develop means end ge 
tri forces of the country. Such cooperation will re- developments indicate that the cruising radius of exist- methods. The additional airplane carriers, of whi with 
sult in greater efficiency and a considerable economy ing capital vessels can be doubled by fitting certain two are permitted under the treaty, should be put inro: 
in expenditures. special machinery for use at low cruising speeds. under construction in the near future and at least twe as 
(f) The necessity for mobilizing the scientific talent ’ ’ : ; more aireraft tenders should be provided either by ead 
of the country to assist in solving the various preblems Scouts or Light Cruisers building entirely new ships or by converting some of 
that may present themselves to the naval and military The late scout cruisers are vessels of highest speed, the vessels taken over from the Shipping Board. Su T 
authorities large radius and should have good sea-keeping qualities. vessels can be converted into aircraft tenders, but not T) 
(zg) The necessity of having definite practical plans The present United States cruisers are also fitted as into carriers. The two aircraft carriers are about the et 
and well-defined skeleton organization for quick ex- mine layers. The disarmament treaty does not limit only large vessels that the United States Navy is 9 
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Double bottem and bulkhead plating of the “Minnesota,” which was broken up An upper section (two decks) of the “Minnesota” cut through by the torch and for tl 
in accordance with the Washington Treaty lifted bodily to an adjoining dock — 
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in the next twenty years. 
Experimental Work 

The most important naval 
activity in time of peace’is 
experimental and research 
work for the purpose of de- 
veloping all manner of pos- 
sible weapons, devices and 
equipment which may be of 
use in overcoming the enemy. 
This work is always in dan- 
ger of being neglected in 
times of peace, yet it is that 
which gives the largest re- 
turns for the money spent 
upon it. It, therefore, be- 








The naval dirigible “Shenandoah” as she appeared at the mooring mast of the 
U. S. S. “Patoka,” which has been converted to act as a seagoing tender for the 
airship. The mast, which extends about 175 feet above the water, is provided 
with piping through which oil, fuel, water, etc., can be supplied to the ship 


hooves those desiring results 
from our naval expenditures 
to see that experimental and 
research work are allowed to 
continue in reasonable yvol- 


may be increased or decreased 10 or 15 per cent with- 
out materially altering naval efficiency. When « larger 
force is allowed, more trained men are produced while 
the appropriations have to be larger te pay for this. 
The war capacity of the Navy is not dependent wpon 
the peace complement of the Navy at any time, but 
rather upon the number of men who have graduated 
through naval training and can be made available for 
service on short notice. The maximum number of men 
trained for useful service should be the peace-time aim 
of the navy rather than the continuous service of a 
maximum number of men. The navy in 
should be a training school for personnel t 
available for expansion in ease of war. A sufficient 
permanent force must be provided in order te man 
the vessels in service and carry on the training. 
Eighty-five thousand is not too big an allowance. In 
fact it is theeminimum with which any semblance of 

maintaining the Treaty Navy can be attempted 
Let us train the maximum number of men that the 
current appropriations will permit. The number actu: 
in service is not a measure of our naval capacity, 
it is a measure of our capacity to train. 


peace Time 
} 
I 


mat can be 





permitted to lay down for some years. 
Their construction would serve to keep 
some of our shipyards in hand on naval 
building work, 


Destroyers and Submarines 

The type developed during the war is 
u very satisfactory one and the United 
large number of 
Considerable sums will have to be spent 
to maintain them in condition. Only 
about one-third of the total number are 
in active service. 

The United 
spectable aggregation of submarines and 
he. OO." “aad “B- 
classes may be considered very 


States has a these, 


States has a very re- 


the boats of 


satis- 








It is, however, very essential to keep 
up an effective Naval Reserve, pat 
ticularly the Fleet Reserve, and to im 
prove its efficiency. It is 
source that the naval personne! will be 
augmented in time of 
permanent force is merely a nuc 


from this 


hostilities. rhe 
eus of 
the war-time force. This fundamental 
fact must not be lost sight of, 
the Navy or by the public, 
The great essential thing in keeping 
up and improving the Naval Reserve is 
to see that the organization of the naval 
districts under the district commandants 
is properly maintained and administered 


either by 


so as to keep a numerous and effective 





force of naval reserves available for ser- 





factory types. <A considerable number 
of the “S” Class are still in the builders’ 
hands, 

Three of the large fleet 
marines are also building 
large and very 


type sub- 
These are 
costly vessels and the 
these large high-speed sub- 
marines is a matter of debate. The mine layer type 
ubsent from the Navy program 
und it would appear proper that in the next submarines 
to be laid down the mine layer type be included. 

If we are to have a Navy at all worth while, the 
personnel and material must be kept up, within such 
limits of expenditures as Congress may set. The 
building of new vessels and the making of new devices 
The dead 
wood both in material afloat and stations ashore should 
be eliminated. The pruning knife may yet be applied 
with good effect to numerous stations that make heavy 
inroads on naval funds and give very little in return. 
Money thus saved should be put into useful experi- 
mental and development work. 


success of 


of submarine is now 


must be continued, else progress will cease. 


Tenders and Bases for Submarines and Aircraft 

The use of aircraft and submarines in offensive action 
from the home coast requires new developments 
Tenders ure merely 


iwiy 
in the way of tenders and bases. 
movable bases. Our outlying naval 
necessity be provided with aircraft and 
facilities for their defense as well as for carrying on 
offensive operations. The late war clearly indicated 
that major naval operations will be carried on from 
bases and that naval bases properly maintained enable 
the naval forces to control the sea. In any future war 
aircraft and with listening devices will 
play a very important role. These new agencies, to- 
gether with radio development, have revolu- 
tionized the matter of scouting and communications, as 
well as the handling of escorts and convoys. Develop- 
ment of anti-submarine and anti-aircraft equipment is 
most important and our naval bases should be well 
outfitted with facilities for radio communication and 
listening devices. The very much reduced appropria- 
tions of the past two years and the expense of main- 
taining too large a number of vessels in active service 
for the personnel available has operated to prevent 
little or no expenditure upon the necessary equipment 
of important bases. As less funds are required for 
construction of new vessels and for maintaining un- 
necessary or nonessential vessels in operation, more 
money should be available for providing the essential 
equipment of important bases. The important outlying 
bases should be first equipped, since these will be in 
the possible area of hostilities. Navy yards are needed 
for the production and repair of naval material but are 
rather unlikely to be the bases from which the fleet 
will operate in any contingency to be expected, at least 


bases should of 


submarine 


submarines 


special 


The United States Navy possesses the most numerous and powerful destroyer 

fleet afloat, with 307 boats to the British 195. Two-thirds of this force are laid up, The coming years must necessarily be 

as shown in this photograph taken at the League Island Navy Yard, Philadelphia. 

The boats are most carefully maintained by a force which has them in charge. 
The machinery is regularly guarded and the hulls painted. 


vice on short notice. 


a period of retrenchment in government 
expenditures. The Navy 
share in helping out this economy or else 
expect an arbitrary cut by Congress, If 

the Navy is granted author 


must do its 











ity to have an enlisted per 
sonnel of at least 85,000 
and the present allowance 
of officers, the Treaty Navy 
ean be maintained within 
the present appropriations. 
The Navy, however, must 
not only he 


zealous to cut out all pos- 


willing hut 


sible 
The Navy is, as yet, not 
down to bed rock in this 
matter. 


sources or wuste, 


Unnecessary sta- 
tions should not be kept in 
operation and 
in operation 
most 
istered. The 
sonnel allowed 


those kept 
should be 
admin- 


whole per 


economically 





must be 





American scout cruiser “Detroit” at Venice, dressed with flags in honor of 
Though our Navy is short of light, fast cruisers, we have ten, 
like the above, that are among the fastest and most powerfully armed in the ber of nondescript 


Armistice Day. 


usefully employed the 
whole 12 months. A num- 


vessels 


world. In the distance is Salute Church, which is a familiar feature in many of that are not essential for 
Turner’s pictures. These vessels are 550 feet long, and of 9000 tons displace- truining of personnel, such 
ment. They mount twelve six-inch guns and make 34 knots as non-essential district 


(Continued on page 374) 





ume, The’ establishment 
of the naval Research Lab- 


oratory at Bellvue, near 
Washington, should give 


valuable returns. Our navy 
yards also can be _ profit- 
ably used for experimental 
and research work to a 
much greater extent than 
they have been in the past. 
The results of such con- 
tinuous experimental ac- 
tivity is of benefit to the 
general industry of the 
country as well as to the 
Navy. Experimental work 
also should be encouraged 
among the private manu- 
facturers of maval ma- 














terial. 


The U. S. battleship “Virginia,” one of five 32,000-ton, sister. ships, which are 


Personnel 
The enlisted personnel 


the largest and most powerful afloat. 
guns and carries 1400 officers and men 


She mounts eight 16-inch, 50-caliber 
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Start of the first race. “Betty” (K-28) the winner; “Paumonok” (24) second; In the foreground “Zenith,” which has squared off after rounding mark. race 
“Zenith” (K-8) third at the finish “Thistle” and “Heron” approaching mark on 
Bri 
- T 
Six-Meter ‘Team Race “ 
y J 15 
sail 
, =. ‘ - first 
Third Series of Contests for the International Cup able 
T 
r was a happy thought that prompted the bout is Gielow’s “Lea,” which seems to be almost un- monok” by over a minute and a half, with “Zenith” clos 
offer of a cup to be raced for by small beatable in light airs. “Lea” has been chosen for the nearly two minutes astern of “Paumonok.” The British the 
boats of British and American design and third time as a member of the American team. won with 194 points to 17 for the Americans. Though bece 
construction; for, thanks to the war, the In strong breezes, as the speed increases, wave- the American team was beaten, it performed unex prol 
st of the sport has risen to such a high making sets in.. To keep this down, the British design pectedly well in the strong wind and sea. spir 
figure, that it has become prohibitive in their boats with a shoaler body, harder bilges and longer The second race, sailed in an 8-knot breeze and 
the larger classes of yachts, except to the man with a overhangs, aiming to secure longer and easier sailing smoother sea over a triangular course, was won by 
very deep purse. lines at the expense of a larger wetted surface. The America, with 19 points to 1644. The result was a O 
rhe six-meter craft, which will average about 21 results of the races are what might be expected; for foregone conclusion when “Echo,” on the port tack, 
feet on the waterline and 34 feet on deck, with about in past years the American boats have won on the _ touched “Paumonok,” which was on the starboard tack. prec 
OO square feet of sail, can be built in England for Sound and the British in the Channel. Thus far, three “Echo” finished the first round in third place; but plan 
about $6000 and cost about $7500 in America, and, series of contests have been held.. The first, sailed in after the foul (her own fault), she withdrew. whi 
since they are sailed mainly by Corinthian crews, a 1921 off Cowes in fresh breezes, was won by the “Dauphin” sailed a_ fine neck-and-neck race’ with are 
yachtsman dees not have to be a Croesus to indulge in British; the second, sailed in 1922 on Long Island “Zenith,” until the British boat pulled away on the gian 
the sport. Sound went to America; and last year the British last leg, a reach, winning by 33 seconds. “Betty,” elun 
The six-meter boats are designed under the Interna- were successful in their home waters. The cup becomes third in the race, crossed 39 seconds later, followed In t 
tional rule of meusurement, which aims to discourage the property of the country which wins it three times. by “Paumonok,” “Lea,” “Heron” and “Thistle.” sten 
the shallow, scow-like form of hull, with its deep fin Ilence the special interest aroused by the 1924 con- British-American Cup Races, 1924 Jelly 
keel and exaggerated overhangs, which was developed test. A win for Great Britain would give her the cup. - - ~ drie 
by the waterline-length and sail-area rule, under which The team of four boats selected to represent America 1 2 3 4 5 (O6 . F ed posi 
so many of the America Cup contests formerly were includes the light-weather “Lea”; “Paumonok,” an im- B. “Zenith”........ 6 846 6 8%7 8) 49% of tl 
held. The International rule seeks to promote a healthy proved “Lea,” modified to give her more speed in heavy >  _iRerrerr 846 2 8144 5 4 5 381, sten 
type of boat, free from all exaggerations and freaki- weather; (both of these are Gielow designs); A. “Lea”...........3 - ‘2 4 6 5 7 ol ther 
Pe oe Seiad ; 1 : , et pany “T), he WEIN “te Se ees A. “Paumonok | 4 5 5 1 3 6 3 |30 sett] 
ness, and with moderate draft, beam and sail area—a Dauphin,” by William Gardner, a fine light-weather A; “Shanon” 5 3 7 q 4 2 1 20) 
type that can be used, ifthe owner wishes, for cruising craft; and “Heron,” by Clinton Crane, a powerful, A. “Dauphin”. 2 @ a. = F 4 29 the , 
or ordinary summer sailing, by adding a trunk cabin. hard-bilged, type, reminiscent of the knockabouts of |B. “Thistle”...... 12 D2 2 8% 6 |21% or \ 
The rule is so drawn as to encourage high freeboard, earlier years and designed for heavy weather. B. “Echo”.........4 F 8% 3 1 2 2 | 20% heco 
a deep body and moderate overhangs, all of which go Of the four English boats, two, “Betty and “Thistle,” A. American. B. British. F. Foul. D. Dismasted. acl 
this E ae oa Per ye eR aso ange Sn ge era Great Britain: Races won 4. Total points 129%. lum 
to make a wholesome, serviceable boat. At the same are sister designs of last year by Fife; “Zenith,” de Asnavica : Races won 3. Total points 121. 
time the limitations are not such as to prevent the’ signed for this race by Fife as an improvement on opal 
turning out of a fast boat on any point of sailing and “Betty,” and “Echo,” designed by Glen-Coats, her The third race sailed in a squally 20 to 25-knot ner 
in any kind of racing weather. owner, an amateur who designs his own boats. The wind, with rainstorms and a rough sea, was a decided st 
It was inevitable that the designers of each country three Fife boats are 25-feet on deck by 7 feet beam; triumph for the American boats, since all four came trun 
should have in mind the prevailing local weather and the “Echo” is 25 feet by only 6 feet 3 inches beam. through intact while three of the British craft were The: 
sea conditions and shape their craft accordingly. On “Zenith” is the best boat on her record, having won more or less disabled. “Betty's” mast snapped off ten sten 
lang Island Sound the prevailing summer winds are 14 firsts this year in British waters to 9 firsts by feet above the deck when she was in fifth position, and into 
light and the seas smooth. In the English Channel the “Betty.” “Echo” came out late in the season and is a she finished last under jury rig, using her boom as time 
winds are fresh, the tides strong and the seas are comparatively untried boat. a mast. “Thistle’s” mast went at the deck when she woot 
usually choppy Light winds mean low speed, and at The races were sailed off Oyster Bay. The first, was in fourth place and she was towed in. ‘“Zenith’s” tree: 
low speed the chief resistance is the skin friction; for over a windward and leeward course, was favored with boom broke on the first windward leg. It was repaired meti 
at low speed the wave-making is almost negligible. a good breeze of 12 knots, with puffs of 16 knots. and she came in third. There was no mishap to the tion, 
Hence it is desirable to keep down the area of wetted “Betty” and “Paumonok” stood inshore out of the tide American boats and although for the third time a close 
surface. This can be done by giving the boat a deep, and sea and pulled out a lead which put them well Britisher (this time “Echo”) led the fleet home, the vere 
ceneral V-section body, with short overhangs. Such a ahead, “Betty,” first around the mark, leading “Pau- race went to America, with 19 points to 1614. 
: E 
} : “y 
} : er : 
“Thistle,” one of the three Fife boats. Note the shoal body and long overhangs. “Dauphin,” a Gardner boat; fast in light airs, which was second, however, in 
Ahead is “Echo” the heavy blow that dismasted two boats 
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The British won the fourth race, with 1914 points to 
17. “Betty” held the lead throughout the race. She 
was closely followed by “Heron,” which sailed well in 
the breeze of 10 to 12 knots, and was 1 min. 11 sec. 
behind her at the finish, with “Zenith” 15 seconds 
astern of “Heron.” 

The fifth race, sailed in a typical, light, southwesterly 
breeze saw the most thrilling duel of the contests, be- 
tween “Zenith and “Dauphin.” At the last stakeboat 
before the finish, “Dauphin” was 24 seconds ahead of 
“Zenith,” and in the run dewn the wind, “Zenith’s” 
strong point of sailing, she drew up level, passing 
“Dauphin” at the line and winning by only one second, 
or a few feet. Score in points, America 20, Great 
Britain 1614. 

Light winds characterized the sixth race, in which 
“Dauphin” won by 21 seconds over “Thistle” and 48 
seconds over “Zenith.” Like “Echo” in the second 
race, she fouled, while on the port tack, a competitor 
on the starboard tack and wus disqualified. 
British 214%, American 14. 

The seventh and decisive race (the score standing 
3 all) was won by the British with a score of 214 to 
15 points. “Zenith,” which led from start to finish, 
sailed surprisingly weil in the light breeze, finishing 
first, 1 min. 22 sec. ahead of “Lea,” herself a remark- 
able light-weather boat. 

The final score in races was four to three. How 
closely the teams were matched is shown, however, by 
the score in points of 129% to 121. Although the cup 
becomes the permanent possession of the visitors, it is 
probable that another cup will be offered and the 
spirited racing in these fine boats perpetuated. 


Score: 


Precious Stones in Plants 
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Lubricating the Flanges of Locomotive Wheels 
Fearon many things we do become so very com- 
monplace that it never occurs to us to question 
them. One of these customs which has run along 
many decades “on momentum,” so to speak, is the 
omission of lubrication of the flanges of railway roll- 
ing stock. Here is a place where there is often a 
great deal of friction—especially in recent years, when 
rolling stock is very heavy. Flanges, especially those 
of heavy locomotives, wear thin and break, causing 
derailments. Taking in consideration a long train, 
there are hundreds of wheels with flanges all trying 
part of the time to ride up or climb the rail because 
of the cars being thrown to one side or the other. 
When a curve is hit the tendency to ride up and over 
is, of course, very great and if the speed of the loco- 
motive.is kept above the critical point this,will happen. 
A Chicago, Illinois, manufacturer has worked out a 
method of keeping the flanges lubricated without much 
attention from the train crew. This oiler works while 
the train is in motion and stops when it stops. 

Oil is fed by air pressure working through tubes 
which connect up with special oil shoes making contact 
with the flanges. This air pressure is controlled by 
a valve connected to the radius bar or valve stem of 
the locomotive. This valve admits air pressure to the 
lubricator for a moment at each hundred revolutions 
of the driving wheels. This pushes the discharge pis- 
tons down into the cylinders in the lubricator, feeding 
a measured amount of oil to the shoe on the flange. 

In cold weather warm air is used to force the oil 
out through the pipes, so that it will not become too 
viscous for easy application to the flanges. 
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Pneumatic flange lubricator, mounted on the locomo- 
tive and (right) shown in detail 


The Earth Inductor Compass 
VIATORS have never been able to make satis- 
factory use of the common mariner’s compass. 

For one thing, the compass card is altogether toc sub- 
ject to vibrations. It is not “dead beat.” Yet flying 
above the clouds is sometimes desirable and will prob 
ably become more and more so with advancement 
of aviation as a method of travel when we begin to 
take advantage of the extremely high wind velocities 
at high altitudes above all clouds. Long journeys 


across unexplored areas, where there are 





cy of the last places in the world in 
Which one would expect to find 
precious stones would be in the stems of 
plants. Yet, now and again, substances 
which closely resemble opals and pearls 
are discovered in certain plants. The 
giant tropical large 
clumps to the height of one hundred feet. 
In the young stages of growth the hollow 
stems of the bamboos are filled with a 
jelly-like substance. 


bamboos grow in 


As time goes on this 
dries up and an interesting mineral de- 
posit known as tabasheer is formed. Some 
of this plays a part in making the bamboo 
stems stiff and strong but, now and again, 
there is an excess of the mineral which 
settles in more or less rounded lumps at 
the joints of the stem. These are pale blue 
or white in color and, on being heated, 








few or no landmarks such as the lights 
of cities at night, will also make this sort 
of flight a problem. 

A Brooklyn manufacturer has just 
pioneered a brand new method of finding 
oneself in places like this, or rather of 
keeping oneself found. The earth in 
ductor compass, invented by Mr. M. M. 
Titterington, makes use of the same mag 
netic field of the earth which directs the 
common muriner’s compass, except that it 
makes use of it in a new way 

If one were to take a generator of the 
vertical shaft type and remove the field 
coils altogether, and then cause the arma- 
ture to be revolved, a current would be 
generated. This current would be weak, 
of course, but it would flow becenuse the 
very weak lines of flux of the earth wouid 








become brightly phosphorescent. There is 


lumps of tabasheer in the bamboo and an 
opal and the general color and the man- 
ner of light reflection are much the same. 

Stones are, now and again, met with when sawing up 
trunks of teak, rosewood, and certain other trees. 
These imusses are embedded towards the center of the 
stem and it has sometimes been thought that they got 
into their position when the tree was young and, as 
time went on, have become enclosed by the growing 
wood. Of course such things do happen in the life of 
trees for not only stones but pieces of iron and other 
metals have been found. The stones under considera- 
tion, however, are produced by the tree itself and are 
closely similar in their formation to pearls. These 
vegetable pearls are almost entirely carbonate of lime 

















The pile driver that will go where a man can’t 


When the brushes in the vertical armature within the pot of the fieldless generator (right) are 
a close chemical connection between the set for the chart course (see dial, left) to be flown, none of the earth’s lines of magnetic flux that 
will be cut and a zero reading will show on the meter as long as the plane follows that course 


Essential parts of the earth-inductor compass for airplanes 


A Versatile Pile Driver 

PILE driver for railroad use has recently been 

developed by a Cleveland, Ohio, manufacturer, 
which is about the most flexible, adaptable sort of an 
implement imaginable. The pile-driving gear is carried 
on the outer end of a long truss in such a way that 
piles may be driven anywhere within a radius of 
52 feet. Exact spotting may be done by changing the 
position of the truck which carries the whole machine 
on the track. The weight of the boiler on the one end 
of the truss counterbalances the weight of the pile 
driver on the other end. 

Sometimes piles have to be driven with a_ batter, 
instead of straight, or plumb. To provide for this a 
battering arrangement which affords nine positions 
is built into the rig. On first looking at an apparently 
clumsy rig of this sort one might be pardoned for 
asking how it could be moved about on any railroad, 
owing to bridges and other obstructions. In our illus- 
tration, note that there is a pivot at the upper right- 
hand corner of the truss which carries the pile driver. 
This permits the whole pile driver to be lowered on the 
top of the truss and when this has been swung back 
over the truck, which has to be quite long in order 
to afford space to carry it, the whole rig is folded up 
as neatly as a closed umbrella. Incidentally, the long 
truck has the advantage that it distributes the weight 
of the outfit over a larger area of track than would be 
the case if it were as short as the average railroad 
erane. Machinery of this sort is usually loaded with 
heavy bulks of cast iron, so that it is necessary to 
consider track loads. 

This pile driver can be changed into a fast operating, 
heavy duty locomotive crane very easily and in a mini- 
mum of time, it having been designed with such an 
eventuality in view. 


have been cut by some of the coil, unless 
the brushes were placed in such a manner 
each coil when momentarily in con- 
tact with them was parallel with the lines 
of flux of the earth. 


This is just what takes plnce in the 
earth inductor compass. First there is the generator, 
which is similar to any common generator. It has a 


vertical shaft which extends high enough to take a 
small impeller fan, bevel geared to its end, This keeps 
the armature revolving as the plane flies, although this 
end may be effected by any other means desired. How- 
ever, if the brushes are so placed on the conmiutator 
at any given moment of flight that lines of force are 
cut by the armature coils temporarily in contact with 
the brushes, a current will be generated. That 
will cause a reading to appear on the meter 
simply a common voltmeter. 

The corollary of this is that if one steers the plane 
in such a manner that the coil in question is kept 
parallel to the lines of force, no reading will be ob 


‘urrent 


which is 


served. Then all that remains to do is to provide an 
easy way to set the brushes at the point desired. This 
is done by means of a handle working on a dial. Since 
the generator is mounted on the rear of the fuselage 
where locul magnetic influences due to the engine are 
minimized, this connection is made by means of a long 
shaft, with suitable toggle joints wherever a direct line 
is impracticable. 





In practice, if the course required by chart reckoning 
were, let us say, Seuth 30. degrees West, the littie 
handle is set on the dial at that point (see illustra 
tion). Then all that is required of the aviator is to 
keep his eye on the hand of the meter and see that if 
does not get away from zero reading, or bring it back 
when it does. 

The planes which have been engaged in flying ‘’round 
the world are equipped with these earth inductor com- 
passes, und they have proved highly valuable in that 
record flight. A number of planes in both the Army 
and the Navy are already equipped with the new 


compass, 
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Putting Heat in the Bank 


Thermal Critical Points, and Their Relation to the Heat Treatment of Steel 


g |OST of us know that, after a material has 
} been heated to its melting or its boiling 
point, additional heat must be supplied to 
bring about the change from the solid to 
the liquid or from the liquid to the gas; 


————<—= and that while this change of state is 





thus being effected no rise in temperature occurs. The 
mere passage from the one condition to the other in- 
volves the doing of certain work, which in turn means 
the absorption of an amount of heat that is surprisingly 


large. For instance, in converting ice to steam, slightly 
more than seven times as much heat is consumed in 
bringing about the actual melting and vaporization as 


in heating the water through the temperature interval 
And, of course, in 
carrying the process buckward, condensation and freez 
mount of heat that is absorbed 


between melting and boiling points. 


ing liberate the same 
in evaporation and melting. 

Most of us, however, do not know that in addition to 
the melting and boiling points, many substances possess 
other “thermal critical points,” at which increase of 
temperature is temporarily suspended while any heat 
supplied goes*to work to effect a change of some sort 
in the condition of the material. The entire practice of 
heat treatment of steel is based upon these critical 
points and the changes which they bring with them. 

Suppose that a recording thermocouple be placed 
with a piece of, say, 0.60 per cent straight-carbon steel 
in an electric furnace, in such a way as to record the 
temperature of the steel itself. The temperature will 
be seen to increase at a rate approximately uniform 


up to a critical point 


By Arthur L. Collins 


bys very rapid heating and cooling. Indeed, by severe 
quenching the recalescence point may be so lowered 
that the metal has time to become rigid before the 
transformation can occur, thus preventing it from 
taking place at all. 

Again, there is a “lowering temperature,” higher 
than the topmost critical point. If cooling is begun at 
various temperatures below this, no variation in effect 
is induced. But if the steel be heated above the lower- 
ing temperature, it turns out that the hotter we get it 
before we start the cooling, the lower will come the 
recalescence points. Extending the time at heat has the 
For obvious reasons no analogous phe- 
nomenon is to be seen with the decalescence points. 
The carbon content also has a large influence on the 
critical points of the various steels. In fact, up to 
0.35 per cent carbon there are three transformations; 
it is assumed that the two upper ones coalesce as the 
carbon content is increased, while the lower one re- 


sume result. 


the iron. It is extremely hard, and about two-thirds 
us magnetic as pure iron, It usually tends to break 
up into iron and carbon, in the forms of ferrite and 
graphite. Pearlite is a combination (not chemical) of 
cementite and ferrite, usually assaying about 0.90 per 
cent carbon. Martensite is a solid solution (a familiar 
phenomenon to the metallurgist) of cementite, in iron 
that is partly beta, giving hardness, and partly alpha, 
giving magnetism. It is the condition in which the 
steel is caught in rapid quenching from the austenitic 
stage (which exists above the higher transformation 
point), and is the first transition stage out of this 
condition. As the steel is caught at still lower tem- 
peratures, it forms first troostite, then sorbite—forms 
which we need only identify by name—and finally 
pearlite. A steel in cooling does not change wholly 
from one of these forms to the next, but is transformed 
gradually, so that if quenched at an appropriate point 
between the two critical temperatures it may be, for 

instance, partly austen- 








to all of us. 











between 1350 and 1400 














degrees (Fahrenheit, as 
throughout). Hlere it re 
mains momentarily | 
fixed: but soon actual soo|_ 
heating is resumed, un 
til a second critical 
point is attained De (Wool acetcent Roaltl 
tween 1400 and 1450 de 
grees, where retardation 
is again noted. Then s3001_| 
follows the nermal in | 
crease of temperature 
without further inter- se0ot_| 
ruption 
If we now remove the © 
steel from the furnace < od 
and allow it to cool us | 
naturally, this will con z 
tinue down to a point oon __} 
between 1350 and 1300 
degrees, where for a 
brief period heat is s0ol__ 
evolved without actuai 
cooling indeed, the 
temperature will actu- PO a a 
ally rise momentarily 
On resumption of actual | 
cooling a second hiatus Tod__ ee a2 
will occur at a tempera- _— 
ture between 1250 and 
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pee erlies. 


how all this takes place. 


FTER a material has been heated to its melting point, additional heat 
must be supplied to bring about the actual melting. 
of state is being effected, no rise in temperature occurs; for the passage are 

from the one state to the other involves the doing of certain work, which in turn the course from 
means the absorption of heat, to an amount often surprisingly large. 
slate of affairs exists again at the boiling point; and indeed, so much is familiar 
Most of us, however, do not know that in addition to the melting 
and the boiling points, many substances possess other thermal critical points, at 
which increase of temperature is suspended while any heat supplied goes to work 
to effect some physical change in the material. I[t is 
in fact at these critical points and by such absorption 
of heat that hardening and tempering of metals are 
carried on; so that in a very real sense, as our title 
16 suggests, the heat supplied while the metal remains at 
the critical temperature is “‘put in the bank,” to be 
drawn out in the form of improved metallurgical prop- 
Mr. Collins puts before us the story of just 
THE Eprror. 





itic and partly martens- 
itic. Or if the rate of 
cooling is changed the 
resulting constituents 
different, running 
mar- 
tensitie from rapid cool- 
ing to pearlite from slow 
cooling. 

Steel containing 0.90 
per cent of carbon—the 
amount iron will dis- 


While this change 


The same 


solve under’ ordinary 
conditions—is known as 
eutectoid steel. The 


statement is sometimes 
made that it is not pos- 
sible to harden steel of 
less than eutectoid pro- 
portions. If one mezns 
complete hardening this 
is correct ; but even with 
low-carbon 





steels, 





Tos 








mains. By referring to 
one a standard diagram 
known as the Roberts 
Austen chart, the num- 
538 ber and approximate lo- 
eation of critical points 
for a steel of any carbon 
se content may be obtained 
by simple inspection. 

It is not difficult to 
48) understand in a general 
way what happens at 
the critical points. Al- 
——|427 lotropy is the capacity 
to undergo, without 
change of chemical com- 
_}371 position, an alteration 
of chemical and physical 
properties. The occur- 











1200 degrees: below this 
cooling is uninterrupted 
The heat 
some transformation, as 

yet undefined, during heating, is given off again when 
the transformation is reversed during cooling. But 
unlike the meliting-freezing and the vaporization-con- 
densation points, the critical temperatures going up and 
coming down are not identical. Had this experiment 
been charted with intervals of time as absissae and 
temperature in degrees as ordinates, something like 
the above graph would have been obtained. 

The critical points met in heating are known as 
points of decalescence (denoted as Ac points) those of 
cooling as points of reecalescence (denoted as Ar points). 
The latter lag behind the former because the metal 
offers a resistance to change, which raises the decales- 
cence point and lowers the other. The more slowly 
heating and cooling take place, the less is this resist- 
ance, and the less the displacement of the correspond- 
ing critical temperatures from a point, theoretically 
to be met in infinitely siow heating and cooling, where 
they would be Conversely, the spread be- 
tween decalescence and recalescence may be widened 


absorbed by 


identical. 


of steel under heating and 
thermal critical points 


Graph showing the behavior 
cooling, with respect to 


rence of pure carbon as 
diamond, coke and 
graphite is an example. 
The explanation is 
doubtless to be sought (see ScrentTiFIc AMERICAN, May 
15, 1920: The Architecture of the Atom, and May 29, 
1920: The Architecture of the Molecule) in a rearrange- 
ment of the electrons about the nucleus of the atom. 
Iron, too, exists in at least three allotropic forms; and 
passage from one of these to another is marked by 
evolution or absorption of heat, giving rise to the criti- 
cal points we have noted. The three forms are 
designated alpha, beta and gamma iron. 

Alpha iron is ordinarily called ferrite. It is soft, 
ductile and magnetic; it will not dissolve carbon. Beta 
iron, which has no better name than this, is of higher 
specific gravity than the ferrite, very hard, feebly mag- 
netic, and to a limited extent capable of absorbing 
carbon. Gamma iron, or austenite, is of still higher 
specific gravity, non-magnetic, softer than beta iron, 
harder than alpha, and absorbs carbon. 

In addition to the three simple forms, several others 
interest us here. Cementite is carbide of iron, Fe,C, 


> 


containing 6.67 per cent carbon in chemical union with 


quenching from tem- 
peratures above the upper recalescence point gives mar- 
tensite and a partial hardening. 

It seems probable that hardening is effected by the 
retention of the iron in the beta condition, after a tem- 
perature has been reached in cooling at which trans- 
formation out of this state would ordinarily have taken 
place. The presence of carbon increases the amount 
of beta iron which thus resists transformation. So the 
more carbon the more beta iron and the greater degree 
of hardness—until the eutectoid ratio is reached; 
when, under proper conditions, the entire body of metal 
passes from the gamma to the beta form, and is held 
in the latter form by quenching. 

In steels of low carbon content—0.30 per cent and 
less—there are three wholly distinct critical points, 
the usual upper one being represented by two trans- 
formations which we may here call upper and middle. 
As the metal cools to the highest of these, the orderly 
contraction is superseded by a sudden expansion, fol- 
lowed again by contraction after the critical tempera- 
ture is passed. Electric conductivity, low at high tem- 
peratures, increases after the transformation and con- 
tinues to go up until normal conductivity is reached at 
atmospheric temperature. Above this upper critical 
point the grain is octahedral, but below it becomes 
and remains cubical. There is a sudden increase in 
tensile strength, and a decrease in the power of absorb- 
ing carbon. The structural change is from the solid 
solution of austenite to a mixture of austenite and 
beta iron. 

There is no further structural change at the middle 
transformation point; but as the steel passes through 
this it suddenly becomes strongly magnetic, and con- 
tinues to increase in magnetic strength as cooling con- 
tinues. At the lower change-point the remaining 
austenite is transformed into pearlite and ferrite. Ex- 
pansion occurs, magnetic power increases, and absorp- 
tion power for carbon is lost. The important change 
is that of austenite to pearlite, which makes it possible 
to refine the steel by heat treatment, because on being 
heated through its critical range, the steel is changed 
from a coarse aggregate to a fine, almost amorphous, 

(Continued on page 376) 
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Rack of spools, each feeding a single cord into the web. This is the beginning Web from spools passing over rolls and through latex tank at bottom where 
of the new process for making tire fabric. the cords are impregnated with the liquid latex 


The web which has passed through the latex tank is roved around Beginning of the building of the cord tire by the “flat band” 
drying rolls process of manufacture 


Starting the band ply Applying the tread Putting on the wire bead 
MAKING CORD-TIRE FABRIC BY ONE OF THE NEW WEB-CORD PROCESSES 
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Development of the American Submarine 
From the 64-Ton “Holland” of 1895 to the Sea-Going 


(Bas re MONG the great inventions, the credit for 
| bois which must be given to America either in 
i ; whole or in part, a leading place must be 

©| given to the submarine. In deciding to 








' | 
PR | what 
ti 


n belongs, it 


credit for an inven- 
heen our policy to 


individual the 


has 


select from the many who have worked upon the prob- 
lem, the inventor who has produced the first com- 
mercially practicable design It is in accordance with 
this policy that we claim the invention of the first 
practicable submarine for Holland, that indomitabie 


the problem and endeavored to work it out in some 


practicable, usable form. The earliest attempt at sub- 


marine invention dates back to the 16th Century, 
and during the succeeding 200 years such men as 
Bourne, Papin, De Son, and Symons, all bent their 


minds to the problem. Then there was David Bushnell, 
graduated at Yale in 1775, who tried his hand at sub- 
surface navigation and under the stimulus of the War 
of the Revolution designed a hand-operated submarine, 
egg-shaped in cross-section, which was more correct in 
principle than it was successful in operation. A few 


Submersibles of Today 


article is confined to the development of the America 
submarine, preclude more than a passing mention 0 
the work done during the next 75 years by inventor 
of various nationality. Notable among these are th 
“Nordenfelt” steam-driven submarine; the “Goubet, 
named after the inventor and driven by storage bat 
teries, and other enterprising French designers wh 
worked contemporaneously with the American Hollanc 

After the above all-too-scanty sketch of earlier sul 
marine experimental work, we come to the real be 
ginnings of the practical submarine. By way of intr 
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Thirty years’ development of the American submarine, from the little 64-ton, 7-knot “Holland” of 1895 to the 


American inventor who has given his name to a type 


of submarine which for 30 years past has been the 
pattern wpen which, with various modifications, the 
submarines of world have been modeled The 

ypment, as far as the United States 


story of its devel 


Navy is concerned, is shown in the accompanying series 


of drawings, which, since they are on the same scale, 


serve to show the steady growth in size from the 
“Holland,” the first practicable boat, designed by Hol- 
land for the U. S. Navy in 18%, to the impressive 
sea-geing “I Submarine,” designed by the Bureau 
of Construction and Repair, and launched in 1924, In 


claiming for Holland the credit for having built the 
first practicable submarine, we are not unmindful of the 
fact hat many forward-looking and ingenious in- 
ventor before h lay had grasped the importance of 


ment and 22'4 knots speed 


years later came the experiments of Fulton, of steam- 
hoat fame, who produced in the “Nautilus” a submarine 
of approximately cigar shape, which, like Bushnell’s 
design, was entirely hand-operated. In these early at- 
tempts the tactics, if we may call them such, consisted 
in approaching the wooden warship under water, 
attaching an explosive with a time-fuse or some other 
automatic firing mechanism, to the submerged portion 
of the hull and so sinking her. Fulton succeeded, in 
one of his tests, in blowing up an old “shallop.” Fulton 
had a thorough grasp upon the principles of the sub- 
marine, and had French or British or private interests 
given him the backing that was necessary, it is our 
opinion that he might have antedated the first steam- 
driven submarine by half a century. 

and the fact the present 


Limitations of space that 


fast sea-going type of 1924, of 2164 (surface) displace- 


S. Navy 


soat 


duction we quote the following from the U. 
Appropriation Bill of 1893: “Submarine Torpedo 

For building a submarine torpedo boat and conduct 
ing experiments therewith $200,000 to be taken from 


the balances of appropriations on hand July 1, 18983, 
ete.” which provision was made with a view to en- 
couraging inventors to devote their skill to the sub 


marine problem. The following requirements were to 
be met: Safety; facility and certainty of action when 
submerged; speed on the surface; speed when sub 
merged: endurance; offensive power; stability; visi 
bility of object to be attacked. 

The principal sent in were those for the 
Saker boat, the Holland boat and the Lake boat. The 
faker design, cigar shaped, was 40 feet long and 14 feet 
in beam, and of 75 tons displacement. The boat was 


designs 
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driven by steam at the surface and by electric motor 
when submerged. 

Mr. Lake failed to get his design accepted but in 
1894 to 1895 he built a boat, 14 feet by 5 feet, of timber 
and provided it with outside driven wheels and chain 
vearing by which on submerging it could travel on the 
ottom, Mr. Lake was a typical intelligent and in- 
efatigable American inventor. Down through the 
vars he built boat after boat until he had brought his 
system to a stuge at which he secured contracts and 
uilt many of his type for the U. S. Navy as well as 
or other countries. 

Mr. Holland’s first effort took shape in the famous 
“Holland No. 1,” built in the year 1875, and for a 
period of several years Holland kept pegging away 
at the problem until his designs were finally approved 
and in 1896 the keel of a boat was laid which was 
launched and known as the “Plunger.” The first of 
our drawings shows one of the efforts of this early 
pertod. It was 53 feet 3 inches long and displaced 
64 tons at the surface. The “Plunger,” 85 feet in 
length, had a maximum diameter of 11% feet and a 
surface displacement of 140 tons. The boat, as first 
designed. was uninhabitable because of high tempera- 
ture and for years the completion of the 
‘Plunger” was abandoned. Meanwhile the Holland 
Company designed and built at its own expense the 
“Holland No. 8.” This boat 


t— 


several 
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ment is 37 officers and men. The date of the design 
is 1913. 

The next or “T” Class designed in 1915 are much 
larger boats. The length over-all is 269 feet and the 
displacement is 1106 tons at the surface and 1520 tons 
submerged. They are credited with a maximum speed 
of twenty knots on the surface and submerged they 
can do eleven knots. The radius of action is from 
7000 to 9000 miles. 

The last boat shown in our drawings brings us up to 
the present date. There are three vessels of this type 
under construction, They are of the “Sea-going”’ or 
“Fleet” type and are of sufficient size, power, speed 
and radius of action to accompany the fleet on the high 
seas and engage in a first-class battleship engagement. 
They are known as the “V” Class. “V-1” was launched 
last summer and will shortly be in commission. The 
length has risen to 341 feet 6 inches and the surface 
displacement is 2164 tons. These fine boats were de- 
signed by the Bureau of Construction and Repair of 
the Navy. They embody the most up-to-date practice 
both in construction and equipment; but for the present 
the Bureau does not wish to give out any detailed 
description. They are driven by oil engines and are 
expected to show a speed of about 22.5 knots on the 
surface and ten knots submerged. They are among the 
largest submarines built or projected, and it is be- 


$21 


grains of the same cereal, ready to germinate, it will 
be found, that the germinating grains have a consider 
ably higher temperature than the dry. 

Much more precise measurements may be made with 
thermo-electric needles connected with a galvanometer. 
One of the needles is inserted in the tissue of the plant, 
while the other is exposed to the air temperature. With 
this instrument the difference between the two ten: 
peratures may be ascertained within the three-thou- 
sandth part of one degree. 

The development of heat in plants is believed to be 
due to the accumulation and digestion of reserve mate- 
rial, principally starch, which, in the presence of amy- 
lase is transformed into sugar. In many instances, 
marked differences between the temperature of plant 
tissue and that of the surrounding air may be attrib- 
uted to the fact that under the influence of sunlight 
the plant tissue is heated from the outside. The trunks 
of trees, for instance, become gradually heated during 
the day and, being surrounded by bark 
good heat-insulator, they retain the heat much longer 
than the outside air, the temperature ef which quickly 
drops considerably toward evening. Differences of 
twenty or more degrees have frequently been observed 
between the temperature in the interior of tree trunks 
and that of the surrounding air. 

The inner temperature of plants is principally re- 

duced by two 


which is a 


causes, the 





wis longer than the one 
herewith shown and was of 
7) tons surface displace- 
ment. It was driven by a 
gasoline engine of 50 horse- 
power on the surface and by 
an electric motor fed by 
storage batteries. She car- 
ried a bow torpedo tube and 
made seven knots on the sur- 
fuce and 51% knots when 
submerged. After exhaus- 
tive experiments the United 
States authorities authorized 
her purchase for $150,000, 
Some ten years later there 
was built for our Navy what 
is known as the “B” Class, 
in which the length had gone 
up to 82 feet 5 inches and 
the surface displacement to 
145 tons. The speed was 
about nine knots on the sur- 
face and seven knots sub- 
merged. The cruising ra- 
dius was 850 miles and she 
carried ten officers and men. 
Two years later came “C” 
generally similar to 
the “B” Class but larger, 
with an over-all length of 
105 feet 3 inches and a sur- 


Class, 


face displacement of 240 
tons. The radius was in- 
creased to 900 miles; the 








cooling effect of the evapora- 
tion of moisture through the 
leaves and the withdrawal 
of heat by the underground 
water around the roots. 

Not all parts of the same 
plant have the same temper- 
ature. Measurements taken 
in the long stem of a lily 
showed that the teniperature 
near the ground was slightly 
lower than in the middle of 
the stem, remaining higher 
in the upper half and rising 
markedly near the top. 

During their flowering sea- 
son plants often develop 
temperatures considerably 
higher than that of the sur- 
rounding air in their blos- 
soms. In Victoria Regia 
this difference often reaches 
10 degrees, in Arum and 
other swamp plants from 2 
to 15 degrees. 
of the Italian Arum, which 
open toward evening, show 
the highest temperature at 
midnight. Then the temper- 
ature gradually becomes 
lower, reaching normal soon 
after sunrise. 

It is believed that the rise 
of temperature in flowering 
plants is due to the greater 
intensity of oxygen absorp- 


The blossoms 
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personnel was the same, but 
1: With a turning lathe. 


an additional terpedo tube 
was added, the ‘B” Class 
having one and the “C” 


Class two tubes. 

In 1909 appeared the first of the “D” and “E” Classes, 
the length of the “D’ Class being 135 feet 3 inches 
und the displacement 288 tons, while in the larger 
beats of the “E”’ Class the displacement rose to 350 
tons. The “D” boats were good for a cruising radius 
of 1250 miles and the “B” boats could cruise for about 
1700 miles. The respective speeds at the surface and 
submerged of the “D” boats were 13 knots and 9.5 
knots. They carried fifteen officers and men and were 
fitted with two torpedo tubes. 

In the next class selected for illustration, the “M” 
Class, the length was 196 feet 3 inches and the surface 
splacement was 488 tons. These vessels marked a 
onsiderable adv:ifnce in every particular. They were 
ipable of cruising several thousand miles at eleven 
lots, and they had a speed of fourteen knots on the 
irface and 10.5 knots submerged. They carried a 
ew of 28’ and were provided with four torpedo tubes. 
In 1913 was designed the famous class known as the 
“S” boats. These, which like their predecessors are of 
ie general Holland type, are 219 feet 3 inches in 
ngth and run about 854 tons displacement. The 
sures given apply to a large number of boats num- 
red 18 to 41. Their motors are of 1200 horsepower 
1 surface travel at fifteen knots, and they have a 
speed submerged of eleven knots. They are credited 
ith a radius of about 5000 miles at eleven knots. 
ach boat carries four torpedo tubes and the comple- 
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2: With a milk separator of centrifugal type. 


5: With a drill 


Five typical applications of an all-around electric motor for the household developed in Germany 


lieved that in these vessels we shall be provided with 
seagoing submarines fully equal to the arduous duties 
which must necessarily fall to such boats. After they 
have proved themselves, it is to be hoped that Congress 
will make liberal appropriations for the construction 
of as many as the General Board of the Navy recom- 
mends. 


Temperature Variations in Plants 

ECENT investigations have established the fact 

that, contrary to general belief, the temperature 
of plants is not always the same as that of the sur- 
rounding medium and that different parts of the same 
plant may have different temperatures. As a rule, the 
temperature variations are so small that it is difficult 
to determine them with the thermometers commonly 
in use for measuring temperatures. Fairly good results 
may be obtained with more sensitive thermometers, 
ealibrated to show variations of one-tenth of one de- 
gree. The small and pointed cylindrical bulb of the in- 
strument is carefully pushed into the tissue of which 
the temperature is to be ascertained. An instrument 
with a flattened bulb is used to measure surface tem- 
peratures, 

In some differential thermometer is used 
which has two bulbs, each enclosed in a thin-walled 
container. If one of the containers, for instance, is 
filled with dry grains of some cereal, the other with 


“ases a 


3: With a circular saw. 


4: With a turnip chopper. tion during the vigorous 
process of florescence and 


beginning fruit forming. 


An Electrical Jack-of-All-Trades 

ERMANY, the land of specialization, is rather un- 

accountably responsible for one of the neatest all- 
around tools that we have seen for a long time, in the 
“manifold electric friend of the family” (translating 
literally its long-winded German trade name) illus- 
trated on this page. The little electric motor which 
forms the chief part of the outfit is mounted on a hori- 
zontal shaft. If we remove the motor from this shaft 
and screw a drill to the barrel that transmits the rota- 
tion of the motor, we get the handy little drill of the 
lower right-hand view, which is easily manipulated in 
any position. Very little modification from ‘the drill 
set-up results in an electric screw-driver. If we remove 
the drill and clamp the motor to the fable, we open up 
a whole chapter of applications, according’ to what 
auxiliary instrument is coupled on the motor. Among 
the suggestions illustrated are those as a lathe and as 
a circular saw; and an interesting variant on the latter 
application is bevelling. Suggestions which our Ger- 
man contributor makes without photographic support 
include the use of the motor with filing and polishing 
tools. Finally, with the use of a little intermediary 
gear which, we judge, comes with the motor, this source 
of power may be coupled up te chopping mills, churns, 
and a wide variety of small household machines. For 
household use as well as general shop applications this 


seems a very well-worked-out assembly. 
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The mash going through the cooling coils 


Microscopic Vegetable Growin 


The Curious, Factory-Adapted Agricultural Processes of Yea 


HAT is this grayish white, square cake, 

| that comes sold wrapped in tinfoil, and 
3 that our mothers, when bread was baked 
| it home, used to use in leavening bread? 

; What power is eontained in this mass 
~ that makes it possible for it to convert 
a soggy mass of dough into a light, swollen product 
which is afterwards baked to give a palatable, easily 
digestible, food product, the loaf of bread, which has 
aptly enough been ealled, the staff of life? Is it a 
chemical that is contained in this wonderful substance? 
Does it obtain its petency from its chemical properties? 
Or what other agency is hidden therein that is re- 
sponsible for the effects that it produces in the kitchen 





and elsewhere? 

It is probuble that it has never occurred to the 
average person who uses yeast or who has come in 
contact with it in one way or another that here is no 
i, no inert, lifeless mass, but a multitude 
of living cells. Yeast is living matter. It is composed 
f myriads of micro-organisms, yeast cells as they are 
called, which are alive with energy and which are 
ready to turn their energy to useful purpose, useful 
to man, when placed in the proper conditions. It is 
truly one of the most marvelous of modern achieve- 
ments that it has been possible for man to harness 
the energy possessed by microscopic, living matter and 
use it to produce certain, important results for him. 

Yeast is a vegetable of the fungus type. 


By Ralph Howard 


the conditions under which it is grown, such as the 
temperature, the light, moisture supply, must all be so 
arranged that sufficient of each is present. Under such 
circumstances a prize-winning plant is obtained. 

Hence, in accordance with the manner in which the 
growing process is controlled different varieties of 
yeast are obtained, much in the same manner as 
different types of cabbages, potatoes and other vege- 
tables are obtained by varying the conditions under 
which they are cultivated. Some of these yeasts are 
suitable for making bread, and some are not, but can 
be employed for other purposes. 

Yeast is not grown in soil, as are other plants, but 
in a medium which is made from grain grown in soil 
und which is carefully controlled and composed so that 
it contains the proper food ingredients that are re- 
quired by the piant. Thus the food must contain 
nitrogenous matter, fermentable sugars and mineral 
matters, such as salts of potassium, magnesium, cal- 
cium, iron, phosphorus and sulfur. Corn, malt, rye 
and malt sprouts supply the food material in which 
the yeast is grown. 

Each of these raw materials with the exception of the 
sprouts is first subjected to a cleaning operation and 
then they are ground in mills. The corn stock is cooked 
with water, which has first been filtered, while the 
sprouts are just cooked and sent to the mash tub. 
Then the ground barley malt, the ground rye, the cooked 
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is thoroughly mixed and then is pumped into the sour- 
ing tub. 

Yeast has been found to grow best in an acid 
medium. The necessary acidity for the growth of the 
yeast plant is obtained in the souring tub by the add 
tion of another organism which gives rise to a lacti 
acid fermentation. This organism is known as the 
lactie acid bacillus. The mash in the souring tub is 
soured by the growth of this bacillus. This has also 
the effect of purifying the mash and extracting val) 
able food material from the grain. At the end of 
eighteen hours the mash is sterilized and pumped to the 
filter tub. 

After being filtered, the grain extract which contains 
all the nutritive matter is sent to the large copper 
fermentation tubs. Up to this point the process has 
been concerned with the preparation of the food 
medium in which the yeast is to grow. The first step 
in the fermentation tub is to add a pure culture of 
yeast. Then air is blown through to supply the neces- 
sary amount of oxygen and the yeast is allowed to 
grow for about 18 hours. Then the greater part of the 
liquid is separated by means of centrifugal separators 
and the yeast is removed from the residue by dry 
pressing in multiple plate filter presses. The next step 
in the process is to mix it so as to insure uniformity 
and it is there cut into pounds for delivery. 

During the entire operation the greatest of care must 

be taken to control all the various factors 





It grows by a process of budding. The 
plant are 
egg-shaped and possess a diameter of ap- 
proximately 3600th of an inch. In one 
pound of yeast there are billions upon 
billions of these plants pressed tightly to- 


individual cells of the yeast 


gether. In a three-cent cake of yeast, for 
exaniple, it has been estimated that there 
are 22 times as many yeast cells as there 
are people in the entire world. 

The most peculiar part of the yeast 
cell growth is the manner in which a 
single cell grows by budding, adding to 
cells until quite a eluster has 
after a group has 
formed, a ripening process sets in, which 
results in the groups gradually breaking 


itself other 


developed Then 











that determine the quality of the finished 
product, and samples are taken at reg 
ular intervals during the 
analysis. One of the prime requisites of 
the manufacturing process, which will re- 
sult in the obtaining of a yeast of high 
quality, is absolute cleanliness. 

The interesting point about the fer- 
mentation process in which the yeast is 
grown is the manner of this growth. A 
single yeast plant floating in a proper food 
medium will show a slight projection on 
one side after a period of 20 minutes to 
half an hour. This projection or bud 
enlarges and coon is nearly as large as 
the original tl. Then this bud puts out 
a bud itself and after a while some 20 to 


process for 








up into individual cells. 

The manufacture of the cake of com- 
pressed yeast is by no means a simple 
The process of making yeast consists essen- 
tially in cultivating the plant. In other words, yeast 
being a vegetable, is grown and in growing the condi- 
tions must be very carefully regulated, just as in the 
case ef any other choice plant. 

In growing any. plant there are certain elementary 
must be watched in order to 
Thus the seeds 


process, 





considerations which 
obtain a prime growth of the plant. 
from which the plant grows must be carefully selected 
so that a strong, healthy growth is obtained. Further- 
more, the soil or rather the food media on which the 
plant grows should be such that it finds the proper 
nutrients for ideal growth and development. Finally, 


Glass models showing growth of yeast colonies 


ground corn and the cleaned malt sprouts are added to 
the mash tub together with additional water. 

The mash tubs are huge copper tubs which are kept 
spotlessly clean. After the corn is cooked, a process 
which has for its purpose the rupturing of the starch 
granules so that they can be acted upon by the enzyme, 
diastase, contained in the malt, the corn is dropped 
into the mash tub. Then the cleaned ground malt is 
added and the mixture is kept at the proper tempera- 
ture until all of the starch has been converted into 
sugar by the diastase. Malt sugar is obtained in this 
manner. 

The other grains are then added, and the whole mass 


30 buds are attached to each other, all in 
one mass. At this point the budding 
stops and the plant starts to ripen. All 
of the buds finally separate from each other and float 
around singly. 

Pressed yeast is a friable mass, containing about 30 
per cent of solids of variable composition and about 
five to ten per cent ash. Good baking yeast has a 
pleasant taste and odor, and is neither wet nor crumbly. 
Yeast contains protein matter, nucleic acid which is 
food for the brain, phosphorus, which is nerve food, 
calcium salts for the teeth and bones, glycogen for 
energy, fat for heat and iron for the blood. It contains 
enzymes and vitamine. 

The principal use of yeast is as a leavening agent, 
that is, it is employed to raise the dough from which 
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Bread contains various ingredients, 
such as water, malt, lard, sugar, milk, salt, flour and 
finally yeast, each of which has a function to perform. 
Flour is, of course, the main ingredient and gives the 
bread its substance. Water dissolves salts, swells the 
starch, aids in the formation of the color of the bread 
and renders it more digestible. The malt supplies 
yeast food, improves the flavor of the bread and adds 
to its nutrition. The lard improves the keeping quali- 
ties of the bread, makes a soft velvety crumb and keeps 
the bread moist. Sugar sweetens it, sup- 
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from the mixer into the divider. The setting of the 
dough is carried out at a higher temperature in this 
process and the proof box is also maintained at a 
higher temperature than in the old process in which 
a certain amount of time was set aside for fermenta- 
tion. The result is'a fine bread of appetizing flavor, 
retaining its freshness for a longer period of time and 
requiring from one and one-half to two hours for the 
total baking process in place of from five to seven hours 
as heretofore. 
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erty of combining with basic dyestuffs; that is, the 
yeast protein does. Then treatment with superlieated 
steam at a temperature of 125 degrees Centigrade, fixes 
the dye. The result is a series of useful preparations 
with such antiseptic dyestuffs, as 
auramines, and safranines. The combination of yeast 
protein with methyl violet yields the product known 
as pyoktanin, which has been used in the prevention 
and treatment of the foot-and-mouth disease in cuttle. 
An astringent preparation is obtained with yeust and 

tannin, as well as a uric acid eliminant. 


methyl violet, 





plies gas to raise the dough, gives the 
color to the crust, is a food for yeast and 
adds food value. Milk improves the 
flavor, acts as a shortening and gives food 
value. Salt retards fermentation, adds 
to the flavor, develops bread odor and 
toughens the gluten. 

There are five functions of the yeast 
in bread. First it serves to raise the 
dough, then it matures the glutens, de- 
velops fragrance, adds to nutrition and 
supplies the vitamin. 

The leavening action of yeast is due to 
the action that it has on sugar, causing 
the fermentation or decomposition of the 
latter with the evolution of carbon 
dioxide gas. The effort of this gas to 
escape from the glutenous dough causes 
the loaf to expand until it becomes light 
and porous. 

Lut in addition to this function, yeast 
also possesses another which may be said 








Certain forms of yeast have been sug 
gested for use in the extraction of their 
fatty content. Yeast for this purpose is 
cultivated in a food medium of 
supplemented with nutrient 
resulting press cake contains 18 per cent 
fat, 31 per cent proteins and 48 per cent 
carbohydrates. The oil is edible; the hard- 
ened product may be used as soup stock 
By treating waste yeast with formalde 
hyde a bakelite-like product can be ob- 
tained. The product is dried and ground 
with tar, sulfur or pigments. Then it is 
molded into shape at 90 degrees Centi 
grade and 3000 pounds pressufe. Prod- 
ucts resembling rubber and leather can be 
obtained from yeast, formuldehyde and 
glue. However, by far the greater quan- 
tity of yeast produced is 
baking, and more recently for direct con 
sumption, to counteract the effects of 
various skin diseases and infections. The 


molasses 


salts. The 


employed in 








to be of even more importance, and that 
is, its action in maturing the gluten, 
rendering the bread more digestible, whole- 
some and nutritious. How is this effected? 

Yeast contains a class of substances that are known 
as enzymes. These enzymes bring about certain chem- 


ical changes, their mere presence guiding and con- 
trolling the action of the dough. ° 
There are four important enzymes in yeast. The 


first is maltase which possesses the power of converting 
malt sugar into a directly 


glucose, 


fermentable, simple sugar, 
The second is invertase which converts beet 
or cane sugar in the dough into glucose. The third is 
zymase, which is the enzyme that attacks the simple 
sugar, glucose, and converts it into carbon dioxide and 
aleohol. The fourth is a group of enzymes known as 
proteases, which possess the power of acting on the 
protein found in the dough, resulting in the mellowing, 
ripening and maturing of the gluten in flour. The net 
effect is a bread which is easily digestible and assimi- 
lable by the human system. 

Yeast therefore not only leavens the bread, giving a 
light loaf, but it also partially digests the gluten in it 
part of the work that has to be done by 
the digestive system is performed before the bread is 
eaten. It also adds nutritive value to the bread due 
to the glycogen that it contains and is also a source 
of vitamin B, which is an important constituent of 
food, as its absence from it gives rise to malnutrition, 
general debility, loss of appetite and makes the indi- 
vidual easily susceptible to the invasion of disease 
germs. 

One of the most important recent developments in 
the use of yeast in the baking of bread is known as the 
no-dough-time process. By this process, in which 2.5 
to 3 per cent of yeast is emploved based on the weight 
of flour used, the usual time allotted to the fermenta- 
tion of the dough is omitted. The dough goes directly 


so that a 


Yeast-wrapping machines, showing the feeding operation 


While the use of yeast in the baking of bread forms 
one of the largest applications to which this product 
is put, nevertheless, there are other uses for yeast as 
well. A recent development has been in the use of 
yeast for therapeutic purposes. Many scientific investi- 
gations have been made along these lines and very 
interesting results have been obtained. It has been 
shown that yeast possesses valuable properties as a 
medicament or therapeutic agent in the treatment of 
constipation. It is not a drug and is not in any way 
possessed of habit-forming properties. It can be used 
with treating various gastro-intestinal 
troubles. 

Another one of its uses is the treatment of skin 
diseases, such as acne, boils, carbuncles and the like. 
The internal use of yeast marked 
effect in removing the conditions in the system which 
sive rise to these difficult, uncomfortable and distress- 
ful ailments. It is also used for the treatment of cases 
of general debility, malnutrition, loss of appetite, and 
the like. The beneficial action of the yeast in these 
cases is due to its content of vitamin B, for to the 
lack of this vitamin is generally ascribed the prev- 
alence of such conditions. Another interesting med- 
ical use of yeast is in the treatment of rheumatic con- 
ditions. It is claimed that good results were secured 
by the administration of yeast. 

Yeast is also the source of many medical preparations 
of importance, Chief among these is yeast nucleic acid. 
This substance is used for the purpose of increasing 
the number of white blood corpuscles in the body. It 
is injected subcutaneously. The yeast is treated with 
uleohol and solutions of salt in order to isolate this 
substance. 

It has also been found that yeast possesses the prop- 
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Two Pecks of Sugar from One Bushel of Corn 
BUSHEL of corn weighs about sixty 
about thirty-three of these pounds are accounted 

for by starch. It is not difficult to extract the 

from corn and a way to convert this starch into sugar 
economically has long been sought. Man 
advice of his stomach first. That organ is an old hand 
ut changing starch into sugar, but man has not 
very recently found the secret. Now 
nouncement that H. C. Gore, of the United 

Bureau of Chemistry, a subsidiary of the Department 

of Agriculture, has found a way to get thirty-three 

pounds of sugar from each bushel of corn Mr 
is chemist in charge of the Bureau of 

Fruit and Vegetable Utilization Laboratory. 

The common white granulated sugar we 
nearly all eat is, technically speaking, only one of the 

The food chemist calls it sucrose. In addition 


pounds, and 
starch 
asked the 


until 
comes the an- 


States 


crore 
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sugars, 
to sucrose there are the well-known forms of sweet 
eners, glucose and maltose. 
they are not sucroses. Maltose, the product 
to be made from corn, is somewhat sweeter than glu- 
but only about three-fifths as sweet as Sucrose, 

sriefly, the process consists of mixing the cornstarch 
with warm water and malt and then putting it through 
which ordinary 
through. The new sugar looks a little like confectioner’s 
sugar and tastes like Christmas candy. 

Mr. Gore, the discoverer of the new process, 
that the significance of this work is that it 
make us less dependent on foreign countries for our 
sugar supply and at the same time will, when devel- 
oped industrially, furnish another outlet for the corn 
grown in this country. 
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Filter tanks—copper above, white enamel below 


Mash tubs in which corn is cooked to serve as food for growing yeast 
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A twelve-inch, 44.3-pounds-per-foot channel in its finishing pass through the 
rolls. The insert shows a set of three-high roughing rolls for forming I-beams 


A 6-in. by 6-in. by ¥2-in., 19. 
the rolls. The insert shows a s 


6-pounds-per-foot angle passing through 
set of three-high rolls for finishing angles , 


The Story of Steel—X 


Rolling Steel Shapes for Buildings and Bridges 


el bridge and the composite steei- 
mry building are two forms of con- 
ction which are recognized, the latter 
uving eriginated and been developed 





nerica, and the former as possessing 


rtain outstanding characteristics which 


have caused it to be recognized as a_ distinctively 
American type. Particularly of bridge building, may 
it be said, that it is to the improved methods of manu- 


facture and shop management that the rapidity and low 
cost of construction and erection of American bridges 
was due during the greatest era in the history of bridge 
construction in America. So also in that essentially 
American structure, the skeleton steel building, we 
have developed, under the urge of necessity, a type 
which is distinctively our own and bids fair in these 
later days to become the established type in such cities 
of the world as are obliged by geographical and other 
conditions to mass a large working population upon a 
limited area of ground, 

Although the distinctive age of American bridge 
building, above referred to, has passed and the press- 
ing necessities, at least for bridges of the larger type, 
lt office building and the far- 
wied factory have continued to 


rave been ‘met, the ft: 








spreading and many-st 


grow at an ever Increasing 


1,272,624: but in 1923, after a remarkably rapid in- 
creuse, structural shapes showed an output of 3,405,197 
tons, the greatest in the history of this industry. It is 
needless to say that practically the whole of this ma- 
terial was rolled from steel, 1448 tons only being rolled 
from iron. 

In its broad outlines the production of “shapes” is 
similar to that of any other rolled-steel product. The 
steel is tapped from the furnace to the pouring ladle, 
east into ingots and, after due heating in the soaking 
pits, is rolled down into blooms, billets and the par- 
ticular finished shapes desired. The shapes, plates, 
ete., for bridge work are rolled entirely from basic 
open-hearth steel, three grades being produced, namely, 
“rivet,” “soft” and “medium.” Rivet steel has an ulti- 
mate strength of from 50,000 to 60,000 pounds; soft 
steel from 52,000 to 62,000 pounds; medium ‘steel runs 
from 60,000 to 70,000 pounds. The elastic limit is about 
50 per cent of the ultimate strength and test pieces of 
steel must be capable of being bent over on themselves 
to an angle of about 180 degrees without fracture. 

Of late years bridge engineers have been calling 
for special grades of alloy steel, particularly for 
eye-bars, and in this case the ultimate strength will 
run up from about 80,000 pounds to 100,000 pounds 


brought direct from the blast furnaces. Before the pig 
is run in, a certain proportion of cold scrap, ete., has 
been placed in the open-hearth furnace and the work 
of retining is carried on as described in Chapter VI, 
of the Story of Steel; ScreEnTiIFIC AMERICAN of June, 
1924, page 396. 

The blooms and slabs from which the shapes are 
rolled are themselves rolled down to size from ingots 
of suitable size. An 8 by 8-inch bloom will be rolled 
from an ingot about 20 inches square and a slab of, 
say, 7144 by 4% inches, will be rolled down from a 
25 by 19-inch ingot. Generally, the ingots are rolled 
down into blooms in mills of the reversing type. The 
ingot, raised to the desired rolling heat in soaking pits, 
passes between the rolls, is received at the rear side, 
and, the rolls being then reversed, the ingot makes a 
return pass. What are known as pick-up fingers serve 
to turn the ingot over through 90 degrees if so desired 
between certain passes. After the ingot has been 
brought down by, say, from a dozen to fifteen passes, 
to a bloom of the required size, the bloom is transferred 
to a shear where it is cut into the length desired for 
rolling into the particular shape required. 

The rolling of the shapes is frequently done on a con- 
tinuous-type mill of eight consecutive stands of rolls. 

In a well appointed mill 








rate. To meet that growth 
there has been a correspond- 
ing increase in the capacity 
of the shops which turn out 
that kind of steel building 
material which is known 
by the 
“shapes,” under which are 
included angle-irons, T-irons, 
I-beams, Z-bars, channel 
irons, etc It should be 
noted that it is customary 
to speak of “heavy” and 


“ight” structural shapes, 


generic name of 


the former including all 
heams, angles, ete., having 


one leg or web of three 











about one-half of the steel is 
rolled from the ingot to the 
finished shape without any 
intermediate reheating. The 
guide mills usually have six 
stands of rolls arranged con- 
secutively in train. As a 
rule, the roughing and semi- 
finishing is done in sets of 
three-high rolls while the 
finishing is done between 
two-high rolls. 

After having stated that the 
production of angles, I-beams, 
channels, ete., is done by 
passing the material between 
grooved rolls, it will suffice to 














inches and ever and a thick- 
ness of one-quarter inch and 
over, which are rolled for 
structural or fabricating pur- 
poses; the “light” shapes and smali angles being such 
as are rolled for the manufacture of bedsteads, agri- 
cultural implements, fences, or for other fabrication 
having a smaller section than that above given. It will 
readily be understood that in view of the growth of the 
country both in population and industrial development, 
the production of heavy and light structural shapes 
runs to large figures. In 1914 the tetal output was 
2,031,124 tons. Tue to the impetus of the war, the total 
rose in 1915 to 3,029,064 tons. It dropped in 1921 to 


Heavy plate girder for main line of New York Central near Depew, N. Y. Each of the two girders is 
121 feet 6 inches long, 11 feet 5 inches high, and weighs 130 tons. 


per square inch with an elastic limit of 50,000 pounds. 

The visitor to any complete bridge manufacturing 
plant will be taken first to the steck yard in which the 
raw materials are assembled ready for the open-hearth 
furnace. Here he will find iron ore, scrapped steel, 
such as junk, crop ends, punchings and general scrap 
from the construction and machine shops. Also in some 
works he will find a considerable stock of pig iron in 
the stock yard. In other works, and those the most 
modern, the pig for the open-hearth furnace will be 


The span is for double track 


direct the reader’s attention 
to the two insert engravings 
showing the rolling of angles 
and I-beams. In the first 
pass, the opening between the rolls is large, but between 
each successive pass the rolls are brought closer together 
until in the final pass the opening or aperture has the 
exact cross-sectional area of the finished shape. 

After the shapes have passed through the finishing 
mill, they are transferred by roller tables and brought 
to circular saws which cut them to the desired length. 
Similarly to the rails, the shapes, as finished, are 
usually out of alinement and have to be straightened 
before they are shipped to the customer. This straight- 
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ening is done in a gag press similar in its 





action to the straightening press described 
in our chapter on the manufacture of steel 
rails (see SCIENTIFIC AMERICAN, Septem- 
ber, 1924, page 175). 

The art of bridge construction consists, 
so far as shop fabrication is concerned, 
in building up large and massive members 
out of a multitude of relatively small 
shapes as they are assembled in the stock 
yards of the bridge works. In the receiv- 
ing yard at the Gary Bridge Works which 
is 285 feet in width and 800 feet in length 
there has been assembled, at times, in the 
way of plates, bars, angles, I-beams, etc., 
as high as 40,000 tons of material. Since 
in bridge building the weights run to high 
figures, it can be understood that the con- 
struction shops are so laid out as to ren- 
der the operations as continuous as pos- 
sible with a minimum of handling and 
transportation. 

The first operation is to lay out the 
work by means of wooden templates in 
which the exact position of every rivet, 
angle, gusset, etc., is marked. As a mat- 
ter of fact, the building up of the bridge 
material into those huge posts and ten- 








In those days, moreover, even in bridges 
of 100-foot span and less the open trian 
gulated truss bridge was preferred. Of 
late years, however, there has been a 
marked tendency towards riveted plate 
bridges in which even the tension mem 
bers are built up from assembled plates 
and shapes. The field of the plate girder 
which formerly was restricted to very 
short spans, has been extended until to 
day we find that 100-foot span plate 
girders are common and not a few of this 
type have exceeded 100 feet. The longest 
plate steel girder built at the Gary works 
measured 115 feet 6 inches. This type 
has found its most extensive use among 
the railroads, 


Methods of Evolution 
ROFESSOR J. E. DUERDEN of 
Rhodes University Cellege, South 

Africa, has an interesting discussion, in 
Science Progress. for April, 1924, of the 
methods of evolution. Prefessor Duerden 
questions the orthodox view of evolution 
by gradual transformation. Mendelism, 
he says, involving as it does the distinct 
ness of the characteristics of an organism 

















sion members which look so awe-inspiring 
in a huge cantilever or suspension bridge, 
is a simple one, the chief requisite being 
great care and accuracy. The plates and 
shapes are sawn or sheared to exact 
length and, where it is called for, the 
sides and ends are planed and faced 
down. Holes for the larger pins are first punched and 
then bored to exact dimensions; but the small holes for 
bolts and rivets are punched by means of highly devel- 
oped machinery driven by electric power. It should be 
mentioned, however, that there is a tendency to abolish 
the punching of rivet holes, because of the undesirable 
stress set up in the adjoining material, and substitute 
everywhere straight drilling. 

The punching and drilling being completed, the sep- 
arate pieces are assembled and bolted together, care 
being taken that the rivet holes are properly registered, 
reaming being resorted to, if necessary. The work is 
then riveted up by hydraulic and pneumatic riveters. 

In the Gary bridge shops are assembled some of the 
largest and most up-to-date shearing, drilling and plan- 
ing machines to be found anywhere in the world and 
one of our illustrations shows a multiple drilling ma- 
chine of the gantry type at work upon a large plate 
girder. The drills A, B, C, D are earried on radial 
arms which are mounted on a transverse 


Drilling a massive plate girder in a gantry drilling machine. 
on its side, consists of a web, H, H; upper and lower chords G, G; re-enforcing 
plates J, J and angles K, K; and web stiffening angles L, L. 
A, B, C, D, are carried in radial arms, attached to girder E, which is mounted We are so accustomed to think in terms 


on the legs F, F of the machine 


shops there are hydraulic riveters capable of exerting 
au pressure of 100 tons on a hot rivet head. 

After the bridge members have been completed at 
the shops they are shipped out to the site where the 
bridge is to be erected; and it can readily be under- 
stood that the speed with which the erection proceeds 
depends very much upon the extreme accuracy with 
which the work has been done in the fabricating shops 
which may be located several hundreds or thousands 
of miles away from the bridge site. 

Twenty-five or thirty years ago, American bridges of 
500-foot span and less were almost universally of what 
is known as the eye-bar type; that is to say, while the 
compression members were of built-up box or rectangu- 
lar cross-section, the tension members almost invariably 
consisted of eye-bars; that is flat bars provided with 
an eye at each end for engagement with a common pin. 
The eye-bar type provided a bridge that was easy and 
quick in fabrication and lent itself to rapid erection. 


The girder, lying 


The four drills 


and the conception of discrete germinal 
factors, is one of those fundamental prin- 
ciples which insistently’ confront us when 
we try to interpret zoological phenomena. 


of gradual transformation that it is with 

some reluctance we turn to discontin 
uity. The whole of our comparative morphology 
and homology is founded upon gradual transformation, 
yet if we are to accept Mendelian teachings this is not 
the manner in which the change from one ferm to 
another has occurred; rather, each modification is dis- 
crete and discontinuous in its nature, and apart from 
those which have gone before and from those which 
may follow. 





In support of his contention, Professor Duerden uses 
his studies of the ostrich. The ostrich, he says, is 
unique among living birds in that it has but two toes, 
au large inner and a small euter. On the theory of 
gradual transformation we should assume that this 
condition has slowly evolved through successive stages 
from a four- or even a five-toed ancestor, and is pos 
sibly transitory to still further retrogression. We have, 
however, unmistakable palaeontological evidence against 
any evolutionary change in the toes of the ostrich 
within a comparatively recent geological period. If no 

alteration has taken place in these struc 








girder # which can be moved to and fro 
over the full length of the work which is 
being drilied. This transverse girder is 
attuched at its ends to the two legs of 
the drilling gantry which travel on tracks 
running parallel with the work. — Inci- 
dentally, this picture illustrates admirably 
the way in which the plates, angles, etc., 
are assembled and riveted up to form a 
plate girder bridge. Thus, against the 
gantry legs are seen the upper and lower 
choids G, G of the bridge, and each 
chord, at its center where the stress is 
greatest, is built up of five superimposed 
plates. Between these chords is the web 
H, H of the girder which consists of a 
single plate. At the chords the web is 
reinforced first by wide, flat plates J, J 
and then by angles AK, A which are 
riveted both to the web and to the as- 
sembled chord plates, the rivets passing 
right through the whole of the assembled 
material. The pair of angles L, L placed 
back to back which extend between the 
chords serve as stiffeners to prevent def- 
ormation of the web. It will readily be 
understood that the rapidity with which 
the drills can be swung into any desired 
position, greatly facilitates the rapid exe- 
cution of the work. 

Another of our drawings shows the 
riveting up, in another large bridge works, 
of a 35-ton chord section for a bridge of 
large dimensions. This drawing shows 
two tools which have done great service 
in bridge construction ; namely, to the left 
an electrically driven portable drill and 
just beyond it a portable pneumatic 
riveter. Of late years there has been a 








tures during these tens of thousands of 
years, we may well be assured that they 
have been fixed characteristics of the bird 
since the time when they first assumed 
their present relative proportions, Fune- 
tional adaptability is probably not con 
cerned; for, if it be held that the one 
toed condition of the horse is advantage 





ous for rapid progression, would not a 
broad, padded, single toe be mure service- 
able also for the ostrich? But the two 
toes seem as well fixed in their present 
“relative proportions as is any other fea- 
ture of the bird. There appears, there- 
fore, to be a discreteness, a completion, 
about the evolutionary stage in the foot 
of the ostrich which would hardly be.ex- 
pected of a condition which has been at 
tained as a result of gradual, continuous 
transformation. In conclusion Professor 
Duerden says: “If we accept the Men- 
delian interpretation of separate and in 
dependent factorial changes in the ances 
tral germ plasm for a living transitional 
series, are we not impelled to do the same 
for all the striking transitional series 
which palaeontology affords, and which 
are deemed to be the best illustrations we 
possess of continuous orthogenetic evolu- 
tion?’ “May not doubt even be cast upon 
the accepted phylogeny, say, of the horse, 
as interpreted from palaeontological rec 
ords?” ‘“Mendelism seems to impel us te 
think of the many known transitional 
graded series of both extinct and living 
forms as having arisen apurt and inde 
pendently, much after the manner which 
Morgan has shown to be the case with 
regard to the graded series of wings, body 











great development in the size and power 





colors and eye colors procurable among 





of bridge building tools and in the Gary 


Drilling, reaming and riveting up a 35-ton chord section for a large bridge 


the mutants of Drosophila.” 
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The Gasoline-Electric Bus 


SCIENTIFIC AMERICAN 


During this time there has been, according to Professor 
Arendt, no expense whatsoever in the maintenance of 
the electric equipment, except as sandpapering 
some of the contacts and watering of the batteries. 

The engine has four cylinders, each measuring 3% 
5% inches while ordinary 
carrying capacity (that is, 25 passengers) employ four- 
cylinder engines of about 414 by 6 inches size, or nearly 
The gasoline consumption ranges from 
seven to nine miles per gallon, and a speed, on the 
level, of 30 to 35 miles per hour is obtained, the lowest 
For still lower speeds 


buses of equivalent 


twice this size. 


speed being 11 miles per hour. 


NOVEMBER, 1924 


Pulling the Teeth of a Dangerous Machine 
EK recently interviewed a member of a firm having 
several hundred punch presses in their plant in 

Milwaukee; in five years the plant was raised from 
the unenviable position of having the worst accident 
rute to the best. This was accomplished by making 
the machine accident proof particularly at the “point 
of operation.” The punch press has always been one 
of the most dangerous tools ever devised. 

In a report published by the Industrial Commission 
of Wisconsin covering all compensable injuries in 1920, 
punch-press accidents stood fourth on the list in point 

of numbers, but first on the 





 ~ gasoline-electric bus is driven by a gasoline en- 
gine us is any other bus: but, in addition, it carries 
a 42-cell storage battery, two driving motors and an 
electri vrenerutor direct connected to the gasoline 
Ticet 

Why irry all this extra weight; why gc to the 
trouble of installing all these extra power units; and 
why end the extra money they cost? It is obvious, 
of course, that the gasoline engine drives the generator, 
that the. current generated is passed to the motors 
which drive the rear wheels; and that the storage 
batteries are floated on the 
line as sort of “tlywheel’ 
for the ibsorption of 
po enerauted in XxCe@SS 
of urrent ecd nd for 
DASS ix bs ore ] Ix \ | 
out to the driving otors 
in times of heavy power 
demand 

This bus was developed 
by Prof, Morton Arendt of 

he Department of Elec 
trical Engineering, Colum 
bia University and W. 


Etrown Morton, New York 
City, and has been in reg 
ular service for several 
months, 


Instead of shifting the 





list in regard to the total 
permanent partial disabili- 
ties, this cause of accidents 
resulting in the permanent 
maiming of more than 
twice as many men as any 
other single kind of acci- 
dent. They caused a loss 
of 92,778 days which was 
44,220 more days than was 
due to any other type of 
accident. These accidents 
cost in compensation and 
medical attention $67,163, 
which was 26 per cent 
greater than the cost of 
uny other class of acci- 
dents. From the foregoing 











usual gears and throwing Chassis of the Arendt-Morton gas-electric bus, showing gasoline engine, direct-connected generator, two figures it will be seen that 
in a clutch, the driver turns driving motors, and storage batteries which act as a power “fly-wheel” in point of severity of in- 


the hand! f an ordinary 

trolley-car controller situated just at his left. There 
are seven running points on this controller, correspond- 
ing to seven speeds. The get-away is very rapid, from 
standing to 15 miles per hour requiring but seven 


seconds, 


The gasoline-electric bus is by no means a freak or 


“stunt” ereation. It was not designed to attract atten- 
tion or to tickle the vanity of those who love mechanical 
complication. Every feature contained in the bus has 
not merely an excuse, but a very good mechanical and 


economic reason for being included in the design 





irst, a high fuel economy is made pos- 
] 


the controller handle back 
from neutral to first point, as do trolley-car motormen. 


Unification of Australian Railways 
NHE Government of Australia has a plan for unify- 
ing the several state railways of that land. 
Commonwealth's 


which prevented the growth of a standard-ga; 
of the rolling stock, 
as well as to change the five-foot three-inch gage of the 


jury, lost time and com- 
pensation cost, punch press accidents are the most 
costly of all. 

The American Engineering Standards Committee has 
formulated a code of 52 pages in which 20 societies are 
listed as sponsors. Every detail is taken up where 
there is the slightest opportunity for accident. The 
hazards are too numerous to list here. 

The most generally successful methods of safe press 
operation are those in which the material is placed 
and removed without the operator’s hand being put 
under the ram at any time. They eliminate all the 

hazards and prevent accidents caused by 





sible by reason of the use of an extreme! 
small engine run with an open throttle as 


long as the vehicle is under way. In 
other words the operation of the power 
plant, instead of being intermittent, is 
constant Since the storage batteries are 
ulwayvs ready to absorb excess power and 
give it back to help drive the vehicle 


when the power piant-is not large enough 
as is the case when accelerating or climb 
ing a hill it is unnecessary to carry around 
i motor of capacity based on the extreme 
or maximum demand fer power, The en- 
gine develops but 20 horsepower at 1200 
r.p.m. 

Second, the clutch and gear shift which 
in general practice represent high main- 
tenance features are eliminated 

Third, the double drive clearly shown 
in one of the illustrations entirely elimi- 
nates the expensive and often troublesome 
differential. 

Fourth, in the ordinary gasoline vehicle 
rapid a¢celeration which is extremely im 
portant in traffic is limited by the top 


power of the engine and the necessity of 
losing time by shifting gears 
The storage battery is not intended to 


drive the vehicle without help from the 
power generating unit, but it is capable 
of driving the vehicle, weighing 10,200 
f five miles. This is 


pounds, a distance 
enough to enable the vehicle to get back 
‘ 


to the garage in most cases when any 











inattention or other failure of the operator 
as well as those caused by mechanical de- 
fects. These methods also generally re 
sult in an increase in production and a 
decrease of spoilage. One or another of 
them should therefore be used wherever 
possible, 

The automatic and semi-automatic feeds 
have increased production and have elimi- 
nated almost entirely the possibility of 
accident. They may be classified as fol- 
lows: push or pull automatic feeds; 
plunger feeds, chute feeds: revolving, or 
dial feeds; sliding dies, sliding feeds, and 
safety feeding springs. 

Enclosing guards are of great im- 
portance and are of many different types. 
For most hand-set blanking work, and 
for some forming operations, complete pro- 
tection can be provided by an enclosing 
guard with space between guard and lower 
die sufficient to admit stock but not fingers 

not exceeding three-eighths inch. Such 
guard is often attached to the stripper. 
To permit a view of the work the guard 
or the front portion of it is often made of 
wire mesh, wired glass, or mica. The 
guard may be in telescopic form or in the 
form of a spring. As such guards must fit 
the size and shape of the die, it is essen- 
tial that the die-maker or die-setter be 
made responsible for procuring and setting 
up a proper guard for each new operation. 
One large user of such guards carries 








or if the gasoline runs out. The batteries 
are controlled automatically so that they 


may charge or discharge as occasion de- 
mands In addition, an automatic device cuts the en- 
gine speed from 1200 r.p.m. to 900 r.p.m. when the 


vehicle is coasting or standing still. The purpose of 
this is to prevent an overcharge of the storage batteries. 
The generator develops 120 amperes at 100 volts, while 
the two propulsion motors are rated at 644 horsepower 


severe run @ 


serious trouble incapacitates » engine, ran . . “ . | oes 2 
—— Swe incapacitates the engin The usual differential is replaced by individual driving motors for each rear 
wheel, connected to the wheels by separate propeller shafts and worm reductions 


state of Victoria, and the three-foot six-inch gage of a 
part of the railways of South Australia to a standard 
of four feet, eight 
has been necessary to break cargoes on the transcon- 
tinental railway route on entering the several states. 
The unification plan further includes 
north-and-south transcontinental line from Adelaide to 
Two short spurs of this 
line are already in use, and it is these which are to be 
The plans do not, however, involve bringing 
their ends entirely 
conditions warrant 


! 
This bus has operated in all about 10,000 miles, partly 
in cross-country work near Philadelphia and 3000 miles 
n the 96th Street run in New York, an extremely 
lue to the heavy traffic in rush hours, the 


number of stops per mile, and the grades encountered. the expenditure. 





them in standard sizes; the opening, 
through which the upper die passes, vary- 
ing at one-inch intervals. For complete 
protection the guards should enclose the 
rear as well as the front and sides of the ram, or the 
lower die should be extended by means of a horizontal 
plate so as to prevent reaching in from the sides or 
rear. 

Hand tools for feeding have been developed and are 
used successfully on operations where automatic feeds 
or enclosing guards are impractical. Pneumatic devices 
have also been used successfully. “Two hand” operat- 
ing attachments are valuable and are very safe if the 
workman does not “rig” the mechanism which is some- 
times done. Non-repeat and treadle disconnecting at- 
tachments round out the list. 
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Dial feed speeds production 





Sweep gate guard for toggle drawing presses Guard for fender die rises and lowers with press stroke Chute feed speeds production 


THE PUNCH PRESS, THE WORLD’S MOST DANGEROUS TOOL, AND HOW IT IS ROBBED OF ITS MENACE IN THE UP-TO-DATE FACTORY 
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Charcoal, the Chemical Truant Officer 


A New Process for Catching Volatile Solvents and Putting Them Back to Work 


ure 


om IN THE reaction chambers or drying rooms 
| where such 

} : 

artificial 


. a products as coated fabrics, 
Pies > leather 
Le — 


name a few only of 
many-——it is practice to permit a 


| volume of volatile solvents to go to 


and fatty extracts 
treated—to 
present 
ey 





ure 


waste Especially in the artificial leather factory, 

quantities of these salvents, which could be used over 

and over again if they could but be recovered, are lost 

through evaporation. True, chemical means 

are available for recapturing the alcohol, — 

ether, benzine and what-not in question; but 

the installation of plants for this purpose is L 

so extremely expensive that many a manu- 

facturer hesitates to go to the expense of 

putting up such a plant. | 
Under the auspices of Bayer and Co., one | 

of the large German chemical trusts, a new 


is heen introduced for the recovery 
solvents. In fundamentals it is 
simple enough. We ail know that a pan of 
l-dust placed in a refrigerator will 


process h 
of these its 


" 
CHareay 


absorb the odors that may be evolved therein, 
and which might otherwise spoil the butter 
and other food stored in the ice-box. This property of 


absorbing guses was first put to practical use on other 
| gas-masks 


than a domestic seale in the manufacture of 

during the war; but in spite of the strong suggestion 
which this application might have been expected to give, 
this familiar property of charcoal has not been utilized 
to any extent industrially. Under the direction of Dr. 


well-known chemist, it has now been 
recovery of volatile and 
of development where the hope is ex- 
furnish a final solution of this 


A. Englehardt, the 


applied in the solvents, has 
reached a stage 


tended that it 


problem 


will 


In the industries where alcohol and its derivatives, 
ether and acetic ester, are used, as well as those em- 
ploying benzel, acetone, benzine and numerous other 


volatile selvents, attention has been directed of late not 
alone to. the securing of substitute solvents which shall 
give the sane results and which at the same time shall 


be less costly, but also to the recovery of these solvents 


Showing drop in 
vapor pressure 


By Ismar Ginsberg 


example, in the artificial leather industry, where, while 
a large amount of solvent is lost in the drying of the 
leather, nevertheless no attempt is made to recover it. 
The cost of running the process wus found to be greatér 
than the value of the recovered solvent. 

The main disadvantage of all these how- 
ever, is that net one of them recovers the vapors from 
the waste gases without leaving a part of them 
hind. If an attempt is made to conduct the 

so that the solvent recovery is 100 per cent, 
then it is found that the number of scrubbing 
| towers is so large that it becomes absolutely 
& H | impractical to operate in this fashion. For 
exumple, even at low temperatures a trace 
| of benzol in the heavy oils that are employed 
of 4 in the recovery process will be sufficient to 
b cause a vapor pressure in the absorbent li- 
quid so high that the benzol vapor will be in 
equilibrium with the benzol in the absorbent 
oils; in other words, no more benzol could 
be removed from the waste gases under these 
conditions. This forms the practical limit to 
which the can be pushed, and any 
gas which contains less than that concentra- 
tion of benzol can not be treated. It also means that 
the gases leaving the absorption apparatus will always 
contain that amount of benzol which will be 


processes, 


be- 


process 


pre PSS 


use of a separatory tank, while if the two liquids ar 
soluble in each other, distillation must be resorted t 

Under the microscope the charcoal has the struetura 
form indicated in our final diagram. <A represent 
ininute particles, a few millimicrons in size, separate: 
by a system of capillary spaces B which form fro! 
40 to SO per cent of the mass. The initial process o 
absorption consists in the wetting of the inner sur 
faces; and when we reflect that a one-centimeter cub: 


of this structure has an inner surface of some 600 
square meters against six square centimeters for 


solid cube of the same size, we can appreciate why the 
The film that wets these surfaces 
however, grows in thickness rapidly; and as soon a 
it surpasses a thickness of some .0OO0001 millimeter 
corresponding to the radius of molecular action, th« 
entire between the charcoal particles begins to 
fill by capillary action, as indicated in our third draw 
ing. A is here the charcoal frame, B the absorbed film. 
and C the further fluid drawn in by capillary force. 
On the surface of this fluid a meniscus is formed, whose 
pull causes the reduction in vapor pressure observed 
during the absorption process. Our first diagram is of 
an apparatus for demonstrating this. The air is com 
pletely exhausted and a little ether admitted through 
the valve H. The mercury in the column sinks a 

distance equivalent to the vapor pressure of 


process goes so far. 


space 





absolutely lost. When the concentration of 
benzol in the gases that are being worked F 


with is not very great, then this loss may be Yu, 
determinative in the economic success of the 
process, 

In the last few years a carbon absorption 
process has been invented and perfected in 
the Bayer dyestuffs plant at Cologne. This 
process recovers completely volatile solvents 
of all sorts from gases which contain them in 
even the smallest concentrations 





ww 


e 


this. The cock L is opened and the charcoal 
in the bottle beneath it quickly absorbs the 
ether vapor, whereupon the mercury rises 
from b to a. 

The apparatus used is cylindrical, with a 
cross-sectional area df several square meters. 
The charcoal rests on a perforated plate A, 
and extends to a height of about one meter. 


The air charged with vapors enters at the 
A bottom through the pipe B, passes through 
the bed of charcoal, and escapes through the 














The charcoal is used in the form of very 


The capillary 


ZL outlet C, a fan accelerating its 


passage. 


light and fine particles about the size of These absorbers are arranged in series, so 
barley grains. The object of making the meniscus that as soon as the material in one is sat 
charcoal in this form is to take advantage urated the vapor-air mixture may be shunted 
both of the condensing power of the surface of the to another charge with fresh absorbent. 





from the waste gases evolved in the various processes charcoal as well as of the absorptive capacity of the 
in which they are used. The old methods material. Charcoal in this form will 
of recovery consist either in cooling the [—_ absorb about 20 per cent of its weight 
gases under pressure, causing thereby a ; Manhole in ether, alcohol, acetone, benzine and 
precipitation of the vapors; or in wash-_ | a benzol, when the flow of gas is about 


ing the mixed vapors and air with car- 
bon absorbents, which either have a 
purely physical solvent action on the 
vapors when high-boiling oils and alco- | 
hols are used, or else a chemical action, 
in the case where sulfuric acid, cresols, 
ete., are used. In the first process a con- 


siderable amount of energy is consumed 


20 centimeters per second. This applies 
to the concentrations of these solvents 
usually found in technical waste 
The rapidity of the flow of the gas and 
the degree of concentration are two im- 
portant factors in determining how much 
of the solvent will be absorbed by the 
charcoal as the through it. 


uses. 





£as passes 





and the installations of 
large and expensive. 
Consequently they can be employed only 
where the waste gases contain high con- 
centrations of the vapors. In 


in the operation, 


apparatus are very 


solvent 





Under better conditions of less speed and 


greater concentration the charcoal will 
absorb from 60 to 100 per cent of its 
weight in solvent, according to the 


specific gravity of the same. A kilogram 








Steam is blown into the saturated absorber through 
the opening D, and passes through a perforated coil 
which sprays it equally over the absorbent mass. The 
vessel is heat-insulated, and an auxiliary coil through 
which blown continually the working 
steam hot enough so that it is not precipitated in liquid 
form on the surface of the charcoal. The steam carr) 
ing the solvent vapors from the charcoal leaves through 
the outlet H and is conducted directly to a condensing 
coil. Deecantation or distillation is the next step, ac- 
cording to the circumstances. The charcoal in the ab- 
sorber is made ready for use again by a current of hot 
\ enters at J and dries it thoroughly, fol- 
cold air-blast to cool it off. 
that charcoal is chemically neutral makes 
It has a particular 


steam is keeps 


air which 
lowed by a 

The fact 
the whole process of peculiar value. 
advantage in its ability to absorb different 
vapors simultaneously from the same vehicle. When 
these are of considerable variant degrees of volatility, 
the less volatile ones will drive out of the charcoal the 
more volatile ones which it first takes up. It is then 
possible to connect up a series of absorbers and obtain 
a separation of the absorbed vapors according to their 

volatility. 


several 





the second process, most of the absorb- a of the charcoal—about one cubic meter 
ents used have very little absorbing The absorption apparatus of the material will weigh only about 
power, and after they have performed 250 grams—will take up 200 grams of 
their function they must be regenerated before they can benzol under the conditions described above. It may 
be reused Only sulfuric acid, which is used in the be saturated with half a liter of any solvent and still 
abserption of alconol and ether, and the heavy oils, feel perfectly dry to the touch. 
which are used to wash out the benzol contained in The bond that is formed between the 
coke-oven and illuminating gas, have assumed any in- solvent and the absorbent is a very 
dustrial importance. : fast one, but the solvent may be re- 

In both the last-named processes large and costly covered by heating the carbon to a 
appuratus is necessary and in the case where sulfuric acid temperature over 200 degrees Centi- 


also be covered with a coat 
from the corrosive action 


is used the appar must 
of lead in order 
of the acid. Then again inasmuch as the 
must be themselves, a large consumption of 
steam is entailed, and in order to reduce this consump- 
tion and the of the operation it is 
install complicated and expensive heat-exchanging and 
The the operation and 
upkeep of the apparatus and the amortization expense 
of the high that it just about pays to 
attempt to conduct a sedvent recovery plant in this 
manner under certain conditions, and consequently the 
the volume of gas treated 


tfus 
to protect it 
absorbents 
recovered 


cost necessary to 


conserving apparatus. cost of 


Same are so 


process is used oniy where 


is very large. It is for this reason that the process has 
not been installed in the smaller industries, as, for 


grade without the use of a vacuum. 
Because of the poor heat conductivity 
of the carbon this method is not very 
efficient. The solvent may be recovered 
from the absorbent very readily by 
blowing a current of steam through it. 
The steam is introduced at the top and 
through the powdered mass, 


passes 








The cost of the apparatus is com- 
paratively low. An ordinary cast-iron 
may be used for the absorber, 
with such protection as the nature of 
the vapors or their vehicle 
may necessitate. The space taken up 
is small. The steam consumption is 
about eight times the weight of the 
recovered solvent. Superheated steam 
effects an economy; in fact, steam at 
180 degrees Centigrade is not absorbed 
by the charcoal at all, and it is not 
necessary to follow the of such 
steam with a drying of the charcoal. 


vessel 


absorbed 


use 








leaving the apparatus at the bottom. 
At the start of the process vapors of 
the pure solvent are obtained and then 
a mixture of the solvent vapor and 
steam. Both steam and solvent vapors are condensed in 
the ordinary type of condenser, and if the solvent is 
insoluble in the water, separation is effected by the 


Particle of absorptive charcoal 
under the ultramicroscope 


Labor costs and wear and tear are low. 
The charcoal has an effective life, it 
appears, of at least several years. 
When the apparatus is not running, it requires no 
attention of any sort. The cycle of operation covers 
eight to ten hours. 
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Left: Longitudinal section of flower bud of sassafras. Center: 


The 


Right: Mapie bud, showing arrangement of leaves and flowers 


light line between the two dark lines shows cork cells which cut through the veins of the petiole in the fall, causing the leaf to die. 


What happens when the leaves begin to fall, as shown by microscopic studies of the cross-section of leaf, stem and bud 


When the Leaves Begin to Fall 
By Dr. Ernest Bade 


YUMMER has come and gone. The fields, covered 
» with goldenrod, are bright with the long spikes or 
flat heads of these harbingers of autumn. The brush, 
edging the cultivated farms and carpeting the hillsides, 
is slowly beginning to turn a sickly yellowish brown, 
appearing as dirty spots among the bright green foliage. 
Soon autumn will have made its colorful entrance, and 
the gay-hued leaves will be holding off the approaching 
winter with their fiery coloration. 

Just 
does not appear at the same time in the spring, so the 
leaves die at different periods in the fall. Maple, beech 
and hickory let their leaves drop when the frost has 
touched them and the first cold autumn storms have 
shaken them. But the winter oak holds tightly to its 
dead leaves, like the miser to his gold. In fact, some 
of these leaves will still be on the twigs in the spring, 
when the new shoots make their appearance. On the 
other hand, the foliage is stripped from the white birch 
by the cool winds of early autumn, and the walnut 
leaves barely survive the summer. 

The time of leaf-fall may be hastened or delayed—all 
depends upon the weather. But before the leaf de- 
itself and drops to the ground, it invariably 
assumes its festive garb. And the dark brown colora- 
tion of the heather is produced by the same material 
that is in the red beech; in both cases this tinting is an 
attempt at protection against the strong intensive rays 
of the autumn afternoon sun, as contrasted to the chill 
of morning and night. 


as the foliage of the various trees and shrubs 


taches 


The change of color is most readily observed in the 


in order to give back that which was taken from her. 
These are not the causes, they are the results. Tree 
and shrub have prepared months for 
the coming loss in themselves have pro- 
duced, by a certain formation which is slowly taking 
place within the plant, a partition, which gradually 
shuts off the leaf from the mother plant, thus dooming 
the leaf to a slow and lingering death. 


themselves for 
leaves, they 

















The scars left on the twig by the falling leaves 


The falling of the leaves is caused by the diminution 
and the final stopping of the flow of sap to the leaves. 
The wilting, the changing to a black, brown, yellow, 
and red is not caused by freezing but by a drying out. 
Frost only occurs after the last winter have 
withered away, and at 


asters 


under the feet of the wanderer, the fitful winds play- 
fully toss the dead leaves high into the air, now build- 
ing a mound in some hollow and then again carrying 
them helter skelter to some other, more distant place, 


The Physics of Snow 

DIABATIC cooling; i. e., cooling without either 

gain or loss of heat energy, plays no part in the 
formation of mists and fogs, because the 
changes in any given layer of the atmosphere are 
always relatively small and slow. Appreciable 
batic cooling can take place only when air is raised 
in the atmosphere, with a consequent change of pres- 
sure, and then the cooling may be large and rapid. 
When air not saturated rises in the atmosphere its 
temperature is reduced by about one degree Centigrade 
for every 100 meters of ascent. When the ascent is 
carried far enough the dew point is reached, after 
which any further rise will cause condensation on the 
nuclei, present. As the ascent is carried 
point of condensation more and water is de- 
posited, with a consequent increase in the size of the 
drops. This is the manner in which clouds are formed, 
and there are very good reasons for saying that it is 
the only way. 


pressure 


adia- 


heyond the 


more 


Snow forms over an ascending air current in which 
there are solidified cloud particles for nuclei. But, 
whatever the nuclei may be, as soon as the initial 


crystals are formed, further condensation takes place 
the vapor condensing directly into the solid state with- 
out first going through the liquid state. The erystals 
of water are hexagonal and water in the 
crystalline state in the atmosphere shows all the won- 


prisms, 





this time all trees and shrubs’ derful shapes that this form of crystallization ean 

heather, that part being more strongly painted which are bare, lifting their leafless twigs and branches into take. Having once started, the crystals may grow 

is most exposed to the sun. The light yellow and the cold late autumn air. The dry foliage rustles’ either along their central axis, giving rise to long thin 

orange colored tints are produced by a prisms, or along their six axes to form 
—— 


different coloring material. It is the same 
substance which makes the carrot yellow. 
The purple color of the beet leaf corre- 
sponds, in its derivation, to the color 
found in Cheiranthus annus, 

Many of the colors found on the foliage 
in the autumn do not arise during this 
season, but visible only at this 
time after the green coloring matter, the 
chlorophyll, has disappeared. In the fall, 
when the vitality of the plant is reduced, 
a migration of those substances in the 
leaf takes place, which may be of use at 
a future time, and these are stored in the 
twigs. The products left in the leaf, pro- 
ducing as they do the autumn coloration, 
ure of no further use to the plant, in fact 
it is of great advantage to be rid of such 
waste substances Nothing is 
suddenly produced when the leaves begin 
to fall, which has not already been 
formed; nothing occurs which is not fol- 
owed by essential results. 
not found in the universal cycle of life 
in which generation, being, and decay are 
bound together like the links of a chain 
so that life comes from death, and death 
from life, neither does the leaf follow the 


become 


so easily. 


The cause is 
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hexagonal plates. Sometimes the growth 
is uniform, so that the result is a perfect 
hexagonal plate, at others the growth 
along the axes is more rapid than in the 


space between; this gives 


rise to star- 

shaped crystals, having a beautiful feath- 
ery appearance, 

The actual crystals vary in size, from 


minute crystals which ean scarcely be 
seen by the naked eye to plates a quarter 
of an inch in diameter. In cold regions 
the crystals are small, because there is 
little water vapor present from which 
they can grow. In the Antaretie during 
the winter only the smallest erystals are 
Seen, so small that they are almost like 
dust. When crystals form at temperature 
near the freezing point they grow to their 
largest size. When the air is full of large 
crystals frequent 
The crystals 
bundles of 


collisions take place 
become interlocked and 
many separate crystals are 
formed; these produce the ordinary snow- 
flakes which, on account of their size and 
weight, fall relatively 
these latter that the should 
be applied. With this restriction, snow 


rapidly. It is to 


term snow 








mighty downward pull of mother earth 


Quercus alba, 


the familiar white oak, after the autumnal change 


occurs only when the temperature is near 
the freezing point. 

































































HEMICALS react. Chemical 

action thus takes place with 

the formation of new sub 

stances that possess altogether different 

properties than the original materials. 

Not only do chemicals react but they react 
at a certain speed and with a certain degree of ease. 
In chemistry, moreover, there are certain substances 
which by their very presence cause chemical reaction 
to take place or to increase in rapidity, and these very 
substances are not changed during the course of the 
process. At the end of the reaction they are present 
in the same form as at the beginning. They undergo 
no change, although their potency is gradually de- 
stroved, the longer they are used; they are “poisoned,” 
These substances are known as 
eatalysts and their action is called catalysis. 

A small amount of a catalyst will cause compara- 
tively enormous amounts of substances to react with 
one another. Thus, four ten thousandths of a gram 
of platinum will cause the union of some ten quarts 
of oxygen and hydrogen. Catalysis plays an important 
part in industry. The manufacture of sulfuric acid 
from the elements is made possible by platinum and 
other metallic catalysts, the manufacture of a fat from 
an oil, as in the case of cottonseed oil, is effected by 
means of a nickel catalyst, the production of nitrates 
There are many 








as the saying goes, 


from the air is a catalytic process, 
others, 


An enzyme is a living catalyst. In other words it is 





APER is made from cellulosic 
The original raw ma- 
terials are subjected to 
treatment with chemical agents, and in 
mechanical means are also 
either alone or in combination 
with chemical means. This results in the removal of 
the large extraneous matters that are 
usually found in intimate admixture with the cellulose 
in the raw materials employed for the manufacture of 
paper. In this respect reference is had particularly 
to the raw material wood, which is the chief source 
of supply of the pulp from which most papers are made. 
Rags, old bagging, hemp ropes, straw of all kinds and 
waste cellulosic materials, such as sugar-cane bagasse, 
ire also used in some quantity, but 
the greatest proportion of paper is made from 


fiber. 


some case 














applied 


amounts of 


rice stalks, etc., 
by far 
wood, 

Treatment removes, as has been said, the greater 
part of all extraneous substances and leaves behind the 
comparatively pure cellulose fiber. This fiber may be 
made into a paper without further treatment, but if 
this is done a very poor grade of product is obtained. 
If the sizing treatment or a part of it is 
eliminated, then a paper is obtained which will not hold 
ink. Newsprint is one type of such a paper, while 
blotting paper is another. There is a marked differ- 
ence, however, between the two. 

Newsprint, which is the cheapest form of paper, is 
purposely made unsized for reasons of economy. Size 
costs money and it is not desirable to incorporate any 


greater 


HE FIRST gas known or used 
to any extent was natural 
gas, the gas that comes out 
of the earth. In ancient Greece, a shep- 
herd was once wandering with his flock 
on a certain hill, on which the oracle of 

Delphi located, and suddenly for no 

reason that he could see, he was partially overcome 

and became hilarious, as if he had imbibed too much 
of the fermented juice of the grape. The townfolk 
saw in him and his plight incarnation of some evil 
spirit but the priestcraft of the country soon realized 
that here was an agency of which they could make use. 

Thus was founded the oracle of Delphi on a spot where 

natural gas issued from the earth and the priestess, 

being overcome by this earthy emanation, delivered the 
oracie of the gods, 

Natural gas was, however, used in a practical way 
by the Chinese shortly after the opening of the Chris- 
tian era for such purposes as the evaporation of salt 
from brine. It is said that certain houses in Pekin 
were heated—if not lighted—with the gas. 

In Europe the first use of gas for commercial pur- 
poses dates back to the experiments made by Murdock, 
who lighted his home with it in 1792 and to the work 
earried to a more practical conclusion by Winsor. In 
the United States the first gas plant was established in 
Baltimore in 1816, which was followed by one in Boston 
in 1823 and one in New York in 1825. 

Natural gas is stili used in large quantities in the 
United States, although the limited character of the 
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Livi 
ving Catalysts 
o) 

a living organism that possesses the power of causing 
certain important chemical reactions to take place. 
These are not only of prime industrial significance, but 
they are responsible for the changes that take place 
in the human body, the digestion of food in particular. 

The enzymes are extremely interesting substances. 
They are most potent reagents or rather catalysts. Just 
to illustrate what power they possess, it is said that 
one drop of a dilute solution of rennet, which is an 
enzyme, is able to coagulate or transform four hundred 
thousand times its weight of casein, a process which 
is used in the manufacture of industrial casein and 
easein products. Similarly one part of invertase, which 
is an enzyme that is obtained from and is contained in 
yeast, is able to convert two hundred thousand times 
its weight of sucrose, ordinary sugar, into invert sugar 
which is quite a different substance. 

There are quite a few enzymes. Among the most 
important is the enzyme diastase. There are in reality 
quite a few varieties of diastase. One such variety is 
made from barley malt. This enzyme has many in- 
dustrial uses. It possesses the power to decompose 
and solubilize starch and the intermediate products 
obtained by the decomposition of starch, such as dex- 
trin. Thus in the process of printing calico, before the 
cloth can be treated, and just after the loose threads 
and fuzz have been removed by singeing, the size added 


The Whys of Paper and Ink 


of it in the paper pulp to make such a cheap product 
as newsprint. Furthermore no real advantage would 
be gained by its use for this purpose. 

Blotting paper is also intentionally made unsized, 
but here the conditions are different. The paper must 
be made with considerable care and only certain kinds 
of wood can be employed in its manufacture. 

Writing paper on the other hand is purposely sized. 
Writing paper must hold the ink. The ink must not 
be blotted as in the case of blotting paper or when 
writing on such unsized papers as wrapping paper or 
newsprint. All degrees of sizing quality can be ob 
tained and various sizing materials can be employed. 
However, the most common of all sizing materials is 
rosin, the product that is obtained in the distillation 
of turpentine from the sap of pine trees. 

In order to be able to use the rosin, it is first con- 
verted into a resinate by means of caustic soda. The 
resinate is soluble in water while rosin is not. This 
resinate is then added to the beater in which the paper 
pulp fibers are being comminuted and is made to com- 
bine in a definite proportion with water. After the 
rosin milk is added and thoroughly mixed with the 
fibers, the rosin is fixed on the fiber in a certain form 
by the addition of sulfate of alumina. This precipi- 
tates the rosin on the fiber. There are various theories 
regarding the exact reaction that takes place. 

The pulp is then made up into paper, but the paper 


Gases in Industry and Home 


supply makes further development of its use impossible 
and in fact is already curtailing the present uses to 
which it is put. It is piped from the fields and used 
for cooking, heating and lighting in the home and is 
also employed for some industrial purposes. This gas 
possesses the highest calorific power of any gaseous 
fuel, possessing from 1000 to 1200 British thermal units 
per cubic foot. Almost all of this gas is constituted 
of the simple hydrocarbon, methane. 

The manufactured gas that was first made was coal 
gas, that is, the gas that is obtained by the distillation 
of coal in the absence of air. At the present time large 
quantities of coal gas are used in this country and all 
over the world both in the home and in the industries. 
The gas is made in retorts, which are either horizontal, 
vertical or inclined and is collected therefrom, purified 
and finally distributed through the gas lines from the 
holder to the consumers. Coal gas is used to a large 
extent in industrial processes. Its calorific power 
varies according to the legal regulations. It is gen- 
erally in the neighborhood of 400 to 600 British thermal 
units per cubic foot. 

Water gas is a distinctly American development. The 
first successful water gas plant was put in operation 
in Phoenixville, Pa., in 1873. Water gas is made by 
the reaction of steam and incandescent carbon. The 
hot carbon breaks up the steam into hydrogen and 
oxygen and the oxygen combines with the carbon to 
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to the fiber during the spinning process 

must be removed. This is done by soak- 

ing the cloth in a diastase preparation 
over night. The next morning the solubilized starchy 
size can be easily removed by washing with water. It 
is also used in various fermentation processes. 

Some of the other important enzymes are lactase 
which acts on milk sugar converting it into glucose 
and galactose, maltase which acts on dextrin and malt 
sugar converting it into glucose, steapsin and lipase 
which convert fatty substances into glycerin and fatty 
acids, pepsin and trypsin which change meat and pro- 
tein substances into proteins of lesser complexity, such 
as proteoses, peptones, ete., and finally amino acids. 
Oxidin is an enzyme which oxidizes the coloring matter 
in cereals and maltase is the corresponding enzyme that 
oxidizes the coloring matter in fruits. 

Maltase is used industrially in the manufacture of 
glucose, in the manufacture of Japanese yeast, and the 
beer known as saké, Zymase or alcoholic diastase is 
used in brewing beer, decomposing sugar to aicohol. 

It should be pointed out here that most of the 
enzymes are found in the juices that are fed into the 
digestive tract of the human system from various 
glands and organs that constitute the digestive system 
of the body. The enzymes are the active agents in the 
digestion of food, commencing with the enzyme ptylin 
in the saliva, which has the effect of partially digesting 
starchy foods and going through the pepsin in the 
gastric juice, the trypsin in the intestinal juice, ete. 


does not become truly sized until it has 
passed through the drying part of the 
paper-making machine, and the manner 
in which this part of the process, namely, the drying 
of the wet paper web is carried out is a determinate 
factor in securing a well-sized paper. 


A Book on Tidal Power 


HILE the development of tidal power has at- 

tracted inventors for many years, no tidal power 
scheme of any appreciable size has hitherto been con- 
structed. Specific schemes for large-scale developments 
have been under consideration in both Great Britain 
and France. Mr. Norman Davey has just written a 
book, “Studies in Tidal Power.” Four million horse- 
power could be developed at 72 sites in the British Isles 
Of these 49 are in England, 20 in Scotland and three in 
Ireland. At the present time, it is doubtful whether 
the development of any tidal power scheme designed as 
an independent unit to supply power for ordinary in 
dustrial purposes could be justified economically. On 
the other hand, there can be little doubt that if and 
when any chemical or manufacturing process becomes 
available in which electrical energy developed inter- 
mittently can be economically utilized as developed, 
the question of the utilization of tidal power will be 
come of very great importance. Under such conditions 
no storage system would be required, and the cost of 
the energy would certainly be less than that of energy 
developed from any other source at present available. 
There seems little or no hope of success for small plants. 


give carbon monoxide. Thus water gas 
is essentially a mixture of hydrogen and 
carbon monoxide. Water gas is also 
known as blue gas for it burns with a blue flame. Blue 
ras has a calorific power of around 300 to 320 British 
thermal units per cubic foot. It is an ideal fuel for 
industry and for domestic consumption, for it carries 
the correct number of heat units to give a flame of 
maximum intensity of temperature and efficiency. 

Carburetted water gas is also a fuel which is used 
to a large extent for domestic and industrial purposes. 
It is made by enriching water gas by mixing it with 
the vapors produced by the cracking of gas oil, a prod- 
uct obtained in the distillation of petroleum. 

Producer gas is used in industry only. It is made 
by blowing air through a bed of hot coal. Its calorific 
power is low. Coke-oven gas is the gas that is recov- 
ered from the by-product coke oven in the manufacture 
of metallurgical coke and the recovery of tar, ammonia 
and other valuable by-products. Blast-furnace gas, 
recovered from the blast furnace making pig iron and 
oil gas, made from oil, are also of some importance. 

One other interesting gas which is finding consider- 
able use at the present time is known as semi-water 
gas. This gas is made in the producer from very low- 
grade fuels, even such products as crude lignite con- 
taining as much as 50 per cent water. In the manu- 
facture of this gas considerable steam is blown into 
the producer, which is decomposed by the incandescent 
earbon, the products of the composition being mixed 
with other gases distilled from the fuel. 
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Inventions New and Interesting 


A Department Devoted to Pioneer Work in the Various Arts and to Patent News 




















An ingenious self-lubricating bear- 
ing of metal and oil-soaked wood 


Bearings That Oil Themselves 
M UCH thought has been given of late 
i years to the possibility of making 
bearings self-lubricating. We illustrate 
herewith what is, so far as our observa- 
tion goes, a rather novel attack upon the 
problem. The bearing surface consists 
metallie lattice-work embedded in 
wood. As our photograph suggests, the 
inner surfaces of the metal and of the 
wood form part of a common cylindrical 
The metal is supposed to take 
up the wear; the wood, soaked in oil, to 
supply lubrication for a very long period, 
and to be renewable in this respect by 
mere process of resoaking. Our picture 
the bearing partly cut away to 
the constructional details. 


of a 


surface, 


shows 


reveal 


New Fan for Manhole Ventilation 
NE of the problems in the daily life 
of the gas, electric light, street rail- 

way, and telephone companies is the ven- 

tilation of manholes so that men can 
work in them without feeling the effects 
of the gas which accumulates in the tun- 
nel. In certain locatities, the same ques- 
tion often troubles contractors in making 
excavations, Where it is possible to tap 
into a standard-voltage electric line it 
been customary to electric- 
motor-driven ventilating pump 
fresh air down into the manhole through 
a canvas hose. This is all right where 
current is available, but it often happens 
that manholes in which ventilation is 
essential offer no facilities for tapping 
wires. In these cases the telephone and 
other companies have for years used 
manually operated geared forge blowers. 

The amount of air which these forge 

blowers can furnish is limited, so that 
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Paint-spraying mask that stops the 
danger of lead and arsenic poison- 
ing through inhalation of the spray 


often two are necessary ; and turning the 
crank not only ties up one or two men, 
as the case may be, but it is monotonous 
work, of which the men are apt to find 
a little more than enough. 

One of the telephone companies re- 
cently put the problem up to a large 
blower concern and asked them whether 
they could not furnish a gas-engine- 
driven unit for this work. The fan com- 
pany has developed and is now market- 
ing the little direct-connected blower 
shown in the photograph. This was taken 
during the demonstration of the blower 
to the officials of the telephone company, 
who, incidentally, were entirely satisfied 
with its performance. 

The engine is a standard commercial 
unit, four cycle, with a single cylinder 
24% x 2% inches and develops three- 
quarter horsepower at 1800 revolutions 
per minute. The gasoline tank and oil 
reservoir are located in the base of the 
engine, and the magneto is built into the 
fly wheel, so that no auxiliary tanks or 
batteries are necessary. A governor pro- 
vides for regulating the speed. The fan 
will deliver volumes ranging from 775 to 
1050 cubic feet of air per minute, de- 
pending upon the speed at which the 
engine is operated. As the unit weighs 
only 85 pounds, one man can carry it 
anywhere; and as it will run ten hours 
on a gallon of gasoline, the cost of oper- 
ating it is small. Where it displaces two 
forge blowers, it will soon pay for itself 
through the saving in the helper’s wages. 
So far as the manufacturers know, it is 
something new in the ventilating line, 
and they believe that all the public util- 
ity companies will find it worth having. 

















Gasoline-engine-driven ventilating 
fan for keeping manholes clear of 
gas, snapped at work 


Taking the Poison Out of the 
Paint Spray 


PRAYING as a means of attaching 
paint to its surface is a procedure 


that is coming more and more into 
vogue, being used in a wide variety of 
factory operations on large and small 
manufactured articles, as well as in out- 
door structural works. But the paint- 
spraying process is one that, till now, has 
been accompanied by at least one rather 
serious factor. You can’t spray paint 
without having more or less permeation 
of the atmosphere by the fumes; and 
paint contains arsenic and lead, which 
make it anything but desirable for 
breathing purposes. A recent attempt 
to obviate the dangers of poisoning from 
this source includes a little gas-mask 
member, which is actually joined to the 
same air blast that operates the spray- 
ing nozzle, so that the painter breathes 
under forced draught. There are separ- 
ate needle valves for controlling the pres- 
sure to the nozzle and to the mask, so 
that they may be varied independently. 
The air that goes to the painter’s nostrils 
is filtered through moist sponge. 


Wire Nuts 

ERE is a better, easier, neater way 

to make a splice in wires. Simply 
twist the ends of the wires together, 
screw on one of these little wire nuts, 
and the job is done. There is no need of 
soldering and no need of taping. The 
protection against contact with outside 
things is so good that wire nuts have 
the approval of the Underwriter’s Labor- 
atories. 

When one examines the inside of the 
wire nut he finds it has a brass lining 
which is tapped out with a right-hand 
thread and is split lengthwise in four 
pieces, the split not extending all the 
way down, of course. This permits it 
to expand to a certain extent to take 
slightly off-sizes of wire. 

These connectors come in a number 
of sizes. There is a No. 14 and a No, 
12 nut, and they take from one to three 
wires, either No. 14, No, 12 or No. 18 
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The nut for splicing wires, showing 

the way it works, and the way it 

looks when used in an outlet box 
stranded. around a cent 
apiece, list. 

The insulation is bakelite and it ex- 
tends about one-half inch beyond the 
brass lining, this being for the obvious 
purpose of covering the shank of the 
wires considerably above the connection. 

Speed is one of the chief advantageous 
points favoring wire nuts. Figuring a 
man’s time, can he make up a regular 
connection and solder it for a cent’s 
worth of time? He would have to do it 
in less than a minute if he did. But the 
wire nut screws on in a jiffy, a pocket- 
ful being enough for a day’s work, and 
it makes a fine connection, the brass 
threads cutting into the wires deeply. 
Wire nuts are the product of a New 
York manufacturer. 


They cost 


Steel Ties for Mine Railways 
RE and coal are generally brought 
out of mine headings to the hoist- 

ing shaft by means of curs holding com- 
paratively small quantities. To make 
this short-distance transportation pos- 
sible, rails are laid down temporarily 
on ties which, of course, are not required 
to be very heavy. In place of the old 
wooden tie modern mines are now using 
ties of rolled steel section. 

Steel ties are strong yet portable, a 
miner being able to carry ten or fifteen 
of them on his shoulder. They are not 
thick, thus allowing a gain of headroom 
in mine passages where every inch of 
headroom counts. This makes possible 
a slightly greater loading of the cars. 
These steel ties can, according to the 
Bethlehem, Pa., manufacturer, be used 
for an indefinite period of time, taken 
up, moved and put down again many 
times. Wood ties under similar treat- 
ment are said to be usable only once 

















The clip that permits quick work in 
setting up portable railways with 
steel ties 


or twice before they wear or rot out. 

These ties are equipped with a simple 
but ingenious method of clipping the 
light rails. The locking clips may easily 
be turned into position by means of a 
hammer or an axe, They are held in 
place by means of a rivet. The tie is 
simply slipped under the rail, the but- 
tons (at the right in illustration) en- 
gage the rail as the tie is moved side 
wise, and the clips are turned, locking 
the rails. This permits the extra inser- 
tion of ties without taking the track 
apart to string them on the ends. One 
clip will ordinarily hold the rail in place 
securely, but there is a reserve clip in 
case the other is injured. 


A Simple Stabilizer for the Car 

a OHIO, manufac 

turer has found a new way to save 
us thumps and bumps on roads that are 
“shocking.” The device which effects 
this is called a stabilizer and it is de- 
signed to be attached to the car spring. 
It consists of a weight which is at- 
tached to the chassis spring just forward 
of the spring shackle by means of a clip 
which is snapped on. The operating 
principle is very simple. When a bump 
is traversed by the car the chassis spring 
is deflected, the weight is thrown in a 
downward direction and owing to its 
inertia it tries to continue to go down. 
The other end of the arm on which the, 
weight is mounted then exerts a great 
pressure against the leaf of the spring 
next to the upper or master leaf. The 
two are pressed together, the lateral mo- 
tion is damped, and this damps the re- 
bound. 

There are three sizes of stabilizers, for 
1%4-inch, 2- and 214-inch springs. There 
are only three parts to the stabilizers, 
the spring, made of oil-tempered spring 
steel, the body casting, and a galvanized 
tension bolt to lock in adjusted position. 

















Something new for checking the 
rebound of the car springs 
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The electric ironing outfit that elimi- 
nates ironing on the end of a cord 
Electric Irons Without the Cord 
electri iron is 2 great 


fips i conven- 
ien< bu just on 


this account we 
should not blind ourselves to any draw- 
backs which it n iV POSSeSS. As conven- 
tionully offered, it dees possess disad- 
vantages, The cord that joins it to the 


<et is a fearful nuisance—continually 


jerking on, continually getting 
twisted on itselt r on something else, 
continually sweeping .clean handker- 
chief nd other small articles on to the 
floor Moreover, with the current flow- 
ing stead ~ . necessarily the case, 
the iron consumes more juice than is 
really necessury, it overheats, it wears 
out the electrical parts before they need 


be worn out, ef 
he new electric 


iron equipment illus- 


trated avoids all this. The original ad 
vantage which recommended the electric 
iron lay in the fact that the repeated 
trips fo the steve were obviated by its 
use. The new assembly provides in real- 
ity an electric stove for the iron, rather 
than an electric iron; but this stove 


being on the end of 


a cord just like the 


electric iron, is can be put down at the 
ironer’s elbow and the trips across the 
laundry floor are just as effectively 
eliminated is by the electric iron of 
more familiar dé sign. 

With this electric-heating base. two 
ordinary irons re used One of them 
heats while the other is being used. 
Vhen either iren rests on its part of 
the “stove,” ft] electric circuit for that 
ide is mace nd heating proceeds. Just 
as soon as the iron is lifted, the circuit 
is broken and current ceases to flow 
There is then no more current used than 
is necessary to heat the irons: and the 
possibility of leaving the current on, to 
produce a fire, is largely eliminated—one 
has actually to leave the iron on the 
stove to bring about this result. 


The Painless Needle Threader 


YIMPLIFICATION of the task of 
»s threading the needle is the goal of 
attachment  illus- 
tiny notch on the 


thrust through 


the sewing-machine 
trated herewith A 


end of a blade is 

















This attachment threads the needle 
in two rapid, easy motions 


SCIENTIFIC 


pulling the thread in a loop 
The loop itself is then pulled 
fait accom- 


the eye, 
with it. 
through, and threading is a 
pli. The work of this little device is so 
perfect, after the simple motions have 
been learned, that many blind people are 
attachement. Though built 
sewing-machine use, the 
available for hand 


using the 
primarily for 
device is obviously 


sewing as well, 


The Universal Grater 


MONG recent clever devices for the 
i housewife that have come to our 
attention, the grater with interchange- 


able units which is illustrated occupies 
Heretofore, it has been 
several different 
well 


a high place. 
to have 
this pattern in the 
The German inventor 
who is responsible for the present design 
makes one framework do the work for 
all, and he provides an extremely simple 
of interchanging the 
picture indicates. 
He also provides for the compact and easy 
entire outfit in the pan- 


use re- 


necessary 
graters of 


equipped kitchen, 


and rapid means 


grating units, as the 
storage of the 
try; the grating member last in 
mains in place, while the other two are 
accommodated on the other side of the 
standard. 


The Quantity-Production Electric 
Toaster 

| yc ‘TRIC toasters of such size and 

4 capacity as to be useful on the din- 

ing room table familiar to 

us. The picture herewith shows the 

application of the same idea on a larger 


are most of 


seale, and in a way which probably few 
people other than professional cooks 
have seen. These automatic electric 


toasters are made with a capacity up to 
twenty slices at atime. They toast with 


such rapidity mess at 


that, in the cadet 

















The electric toaster that makes toast 
for 1200 breakfasts in a half-hour 


West Point Military Academy, toast is 
made for 1200 cadets in about half an 
hour. The toaster is operated by simply 


inserting, just about as fast as the oper- 
ator can do it, the slices of bread in the 
slots at the left. The bread is auto- 
matically carried between two electric 


units, which toast it simultaneously on 
both sides; after which it is automati- 
eally discharged into a container at the 
other side of the toaster. The toast 


through, and is kept 
until served. 


comes out hot clear 
hot in the container 


The Vector-Ruling Protractor 
get ear years ago, A. F. Zahm de- 
h scribed a vector slide-rule for de- 
termining a vector in magnitude and 
position when given its components and 
its moment about a point in their plane. 
But frequently know 
only the line of the vector, 


it is necessary to 


and not its 


magnitude, The same author, in a 
paper presented to the Franklin Insti 
tute (Journal, February, 1924) shows 
how this can be done by the use of a 


guiding 
move, 


circular protractor and a 
straight-edge along which it may 
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The apparatus has been devised chiefly 
for aeronautical work. 


The Prongless Strap Buckle 

NTRAP buckles that require holes in 
S the strap, with prongs in the buckles 
to engage these, offer always the possi- 
bility that the hole will tear out, releas- 
ing the prong and spilling the load under 
the strap. Numerous prongless buckles 
have been offered, but seldom have we 
seen so simple a one as that herewith 
illustrated. The manipulation is simple, 
as the photograph will suggest—it is 
simply a matter of exerting a little pull 
in just the right fashion. Among the 
collateral advantages of the absence of 
mentioned the fact that the 


prongs is 

















The kitchen grater with interchange- 
able slides 


into the 
even 


prong is very likely to stick 
fabric or leather of the bundle, or 
to catch and tear the user’s finger. 


The Sun Compass 
NE of the most difficult problems to 
be faced in preparing Amundsen’s 
contemplated flight the North 
Pole was the designing of some suitable 
means of navigation. How is the cele- 
brated traveler to find his way through 
the eternal ice, how is he, in the absence 


across 


of any reliable maps of those arctic 
parts, to steer his machine due North? 
That the magnetic compass used in 


ocean travel as well as in normal aerial 
navigation would be of little avail to 
the pilot through the northern ranges 
of the atmosphere, the following consid- 
erations will serve to show: 

As the magnetic pole does not coincide 
with the geographic North Pole, the com 
pass dial during a flight across the Pole 
is bound unceasingly to shift direction, 
and inasmuch as the declination of the 
needle in arctic regions is not known 
with anything like sufficient accuracy, 
this could hardly be made up for. More- 
over, the rapidly waning direction force 
of the needle on the pilot's 
approach towards the magnetic Pole, 
coupled with its growing sensitiveness 
to disturbance due to acceleration of the 
airplane and the frequency and violence 
of magnetic disturbance in arctic re- 
gions, added an even greater difficulty to 
the above, nay, made of any attempt in 
this line a hopeless task from the very 
outset. Nor could a gyroscopic compass 
be used with any better chances of suc- 
cess, this type of instrument, apart from 
its enormous weight, likewise failing to 
function in the vicinity of the geograph- 
ical North Pole. 

The only possibility left open thus 
would be to guide oneself by the sun. 
In latitudes such as our own, where the 
magnetic compass works very well, the 
orbit of the sun on its daily revolution 
is inclined too far to the horizon to 
afford a safe means of guidance, but the 
travels at practi- 


magnetic 


sun in polar regions 
cally constant height around the horizon, 
and accordingly constitutes an ideal nat- 
ural clock. In fact, any ordinary clock 
could under these conditions be used as 
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The strap buckle that has no prongs 
to tear the strap, the load, or the 
fingers 


a compass, though this method would 
too roundabout to afford a satisfacto 
solution, 

Under these circumstances Capta 
Amundsen has arranged for the man 
facture of a sun small 
strument about 20 centimeters hig 
mounted on the machine in front of t 
pilot so as to leave the head of its « 
jective free to protrude in an upward 
direction. The pilot, previous to star 
ing, adjusts this instrument to 1 
course desired and sets the clockwo 
running. For the sake of convenien 


compass—a 


the clockwork should be set to Greer 
wich time, after which the machine is 
started, being steered so as to have a 


artificial sun appear all the 
division of a frosted glass 
this artificial sun the 
pilot will have to steer his course, for 
this invariably points the direction of 
his flight. Let the sun shift its position 
to the front, to the side, or to the rear, 
the pilot need not trouble about that, 
provided that the artificial sun is there 
to show him the way. If he wants to 
do anything more than the strictly need 
ful, he may from time to time check the 
time of the clockwork by his 
own watch. As long as the two time- 
pieces agree with one another, he will 
Whenever, 


gust or for 


miniature 
time in a 
plate. Towards 


compass 


be sure to keep his course. 
on account of some sudden 
any other reason, the 
altered in the midst of the flight, he onl) 
turn the objective head of the 
instrument through the angle 
in order afterwards again to fly towards 
the artificial sun. 

The mechanism of the machine is 
simple enough. The beams of light fro 
the sun fall on a prism which, according 
to the actual height of the sun, can | 
adjusted by means of a 
visible in the head of the instrument 
After being reflected from this 
the beams will pass downward along the 
longitudinal axis of the instrument, to 
be recombined by an objective and an- 
other prism to form an image of the sun 
on the frosted glass plate. The objec- 
tive head, which is separately adjust- 
turned uniformly round a ver- 


course is to he 


has to 
required 


1 


sinall set-sere 


prism, 


able, is 














The sun compass used in polar 


aviation 





—e 


Re 


tical 
follo 
lutior 
the « 
the s 
of th 
image 
of th 


A® 
fh 1 
the u 
been 
Linda 
Prog 
Unite 
vice, 
this g 
most 
made 
long 
by th 
ratory 
water 
The b 
show 
tance 
requir 
press 
plates, 
tively 
ing fi 
equi 
glue, 
the ac 
maldel 
to blo 
presses 
wood 4 
glues, 
greater 
or bloo 
oratory 
use in 
mens \ 
pit of 
under 
for a p 
ing for 
apart, @ 
for a p 


equally 
fication 
specime 
a stren 
for two 
endurec 
to be n 


mergeng 
new blo 
and its 
to ousti 


A Ne 


N OS' 


ol 
jar, its 
carbon 

Such a] 
dry bat 
especial 
bility, 
tions re 
trie eur 








1e S 
fri 

rding 
in 
scTre 
ment 
ist 

ig the 
nt, to 
ad an 
e sun 
objec- 


djust- 


1 ver- 


an | 


a 
polar 








NOVEMBER, 1924 


SCIENTIFIC AMERICAN 

















Revised idea for the old-time wet battery, showing the complete cell, the zinc 


element, and the carbon element 


tical axis by clockwork, thus accurately 
following as it were the sun on its revo- 
lution. An additional prism inserted in 
the course of the beams coming from 
the sun and turning at half the speed 
of the objective prism serves to keep the 
image of the sun upright independent 
of the actual position of Old Sol. 


New Waterproof Glue 
HIGHLY water-resistant blood albu- 
fA min which can be applied without 
the use of a hot press has 


formed fairly well. But when it came to 
large outputs of electricity over a period 
of time, it ran down rapidly. Indeed, 
all in all, this form of battery had a very 
limited application, 

It has remained for a French carbon 
manufacturing company to take the old 
wet battery principle and study its short- 
comings, following up this work with an 
improved type of wet battery. The new 
battery, which is represented in the ac- 
companying views, has the usual ele- 


milliamperes. The carbon element is 
conservatively rated at 1800 ampere- 
hours, or the equivalent of the life of 
three zines. After the first 600 or more 
ampere-hours have been obtained, as in- 
dicated by badly perforated or lacey 
zine, the cell is dismantled, the glass jar 
is washed, the zine is renewed, the car- 
bon element is cleaned by detaching one 
of the layers of linen which wraps it 
and the bottom of the carbon is scraped 
with a piece of wood or knife, following 
which the cell is reassembled and filled 
with fresh electrolyte. 

As will be noted from the illustrations, 
the elements are contained in a _ reec- 
tangular glass jar, the zinc being of ap- 
proximately the same shape as the jar— 
box-like without top or bottom—and the 
-arbon element positioned within the 
zine and properly insulated from it. The 
lower end is encircled by a heavy rubber 
band and held at the top in the proper 
relation to the zine by the cover through 
which the carbons extend, allowing them 
access to the air in order that they may 
breathe oxygen. The electrolyte consists 
of a_ specially prepared ammonium 
chloride or sal-ammoniae which, when 
mixed with the proper amount of water, 
will give a concentrated solution. 

The revamped sal-ammoniac wet bat- 
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called the identiscope, is the invention of 
Victor Ernest of Cleveland, Ohio. Mr. 
Ernest, who is nationally known for his 
work in the detection and proving of 
forgeries, has taken advantage of the 
fact that a photograph offers the most 
successful method for the capture of the 
forger. 

The identiscope, which is shown in the 


accompanying illustrations, is a novel 
type of camera rigidly mounted and 


automatically focused. Indeed, it can 
be operated by anyone. A holder re 
ceives the check or signature card and 
is always in line between the lens and 
the subject to be photographed. Two 
fixed focus lenses are used, one for the 
document and the other for the subject. 
The operator merely presses a_ button, 
a light glows up pleasantly to illuminate 
the check or signature card as well as 
the subject, and the negative photo- 
graphic record is made. This negative 
photographie record includes the check 
or signature card and the face of the 
subject, a print being made from the 
negative and filed for reference. 

If a bank teller or cashier is in doubt 
concerning a check that is presented, he 
can immediately refer to this photo- 
graphic record and compare the face at 
the window and the signature on the 

check with an accurate 





been invented by A. C. 
Lindauer of the Forest 
Produets Laboratory, 
United States Forest Ser- 
The development of 
this glue is the latest and 
most promising advance 
made as a result of the 
long continued research 
by the government labo- 
ratory for a satisfactory 
waterproof glue for wood. 
The blood glues now used 
considerable resis- 
tance to moisture, but all 
require pressing in 2a 
with steam-heated 
which is a rela- 
tively slow process, call- 
ing for very expensive 


vice. 


show 


press 


plates, 











likeness of the customer 
and his known true sig 
nature. 

The identiscope has 
many other uses in addi- 
tion to bank and hotel 
protection, such as crimi- 
nal identification, 
trial records, fraternal 
identification cards, and 
so on, 


The Last Word in 
Pay-Roll Protection 

LL a Kansas City 

pay-roll or bank mes 
senger will have to do 
hereafter when he is held 
up, while in the posses 
sion of a large sum of 


indus- 








equipment. The new 
glue, which is made by 
the addition of parafor- 
maldehyde and ammonia 
to blood albumin, cah be used with 
presses of the same sort used in gluing 
wood with animal, vegetable and casein 
The cold press blood glue has 
greater water resistance than any casein 
or blood glue hitherto tested by the lab- 
oratory and has sufficient strength for 
use in plywood. Plywood test speci- 
mens which were placed in the fungus 
pit of the Forest Products Laboratory 
under conditions of excessive moisture 
for a period of one year required a shear- 
ing force of 300 pounds to break them 
apart, and specimens submerged in water 
for a period of one month proved to be 
equally strong. The U. S. Navy ‘speci- 
fications for water-resistant plywood 
specimens of the same type require only 
a strength of 180 pounds after soaking 
for two days. The fungus pit condition 
endured for even a few months is known 
to be more severe than a two-day sub 
mergence test. The ease with which the 
new blood glue can be spread and molded 
and its high water resistance may lead 
to ousting glues now in use. 


A New Career for the Old Wet 
Battery 
\ OST of us are familiar with the 
4 old-time wet battery, with its glass 
jar, its sal-ammoniae solution, its large 
carbon eylinder, and its pencil of zine. 
Such a battery was in wide use until the 
dry battery became entirely practical, 
especially with regard to chemical sta- 
bility. For bell work and other applica- 
tions requiring intermittent use of elec- 
trie current, the old wet battery per- 


giues, 





The identiscope and how it is used. This device makes a photographic record of a man’s signature as well as 


his face, for the future identification of checks and other signed documents 


ments—a carbon electrode, a zinc elec- 
trode, and a concentrated solution of 
ammonium chloride, utilizing the oxygen 
of the air as a depolarizer. The carbon 
electrode in this case is extremely porous 
and of a cellular structure, so that it is 
impervious to liquid but will freely ad- 
mit gases. 

During the process of discharge in this 
type of battery, hydrogen is given off at 
the zine or negative electrode, passes 
over to the carbon or positive electrode 
and is absorbed by it. The peculiar con- 
struction of the carbon allows the rapid 
adsorption of oxygen which, combined 
with the hydrogen, forms water, and 
which in turn is passed back into the 
battery, thus cleansing the surface of the 
carbon and preventing polarization. The 
voltage is thus maintained constant for 
a given rate of discharge. It is to be 
borne in mind that the inside of the 
carbon remains dry at all times. 

A single cell of the new battery is 
capable of delivering very heavy current 
rates in intermittent service, and at a 
three-ampere rate, such as in railway 
signal service, there is but a minimum 
voltage drop. The rapid recuperation of 
voltage is one of the chief characteristics 
of the cell. There is at first a peak 
voltage which very rapidly diminishes 
during the first 24 hours of service, and 
thereafter what may be considered as 
the working voltage is maintained dur- 
ing the ampere-hour life of the cell at 
between 0.95 and 0.75 volt. The new 
cell is conservatively rated at 600 am- 
pere-hours at a constant discharge of, 25 


tery is available for a number of dif- 
ferent uses, such as railway signalling, 
telephone work, bell systems, radio, and 
so on, 


Your Face as Well as Your Signa- 
ture to Protect Your Checks 
HOTOGRAPHIC reproduction on one 
negative of both the face of the 

check-writer and of the check he has 

signed is the principle of a new machine 
for the prevention and detection of 
forgery. This new device, which is 


money, will be to drop the 
steel box in which he 
is carrying the money 
and other valuables. The 
box is attached to a 150foot steel 
cable, and the cable will be automatically 
wound up so as to draw the box into a 
steel armored motor car waiting nearby. 
The accompanying illustration depicts 
this last word in pay-roll or bank mes- 
senger protection. The money and val- 
uables are placed in individual steel 
boxes which are inserted in the compart- 
ment shown. Then each box is connected 
with the cable and reel. Meanwhile, a 
guard is stationed in the revolving turret 
with guns ready for instant action. 





re, 














The last word in pay-roll protection. 


Aside from the armored and armed car, 


the money and valuables are placed in a steel box at the end of a steel chain 
When in trouble the messenger drops the box and it is pulled back 
into the armored car 


or cable. 
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Step ladder built with special ref- 
erence to the ladder accidents that 
commonly occur 


A Ladder That Prevents <Acci- 
dents 


WENTY thousand persons are killed 
or injured annually in industrial 
plants by falls 1 step ladders, ac- 





accident statistics. This num- 
ly increased if figures 
accidents in 


cording to 


ber would be large 


were compiled covering 
homes and other places, of which no 
record can be kept. Wherever step lad- 


used there is an ever-present 
hazard and an opportunity for 
engineering. 


has been given 


ders are 
uce ident 
the applications of safety 


4 great deal of study 


this form of danger with the result that 
a safety ladder has been perfected. The 
frame is 


of airplane spruce thoroughly 
reinforced with steel. A block is in 
serted beneath the step and a steel rod 


drawn up tight to insure strength and 


safety It is claimed that it is impo s- 
sible for a step strengthened in this 
manner to break loose, slip or collapse. 


There is 


which pre 


a wide spread between the legs 
vents the ladder from shaking 
and enables it to straddle 
other obstructions. 


or upsetting, 
machinery or 

Workmen on any step of the ladder or 
pull 


on the platform can lift, push or 


without danger of a fall. There are 
five horizontal steel rods between two 
rear legs, and in addition all lateral play 

















The safety legging for protecting 
foundrymen against leg and foot 
burns 
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is prevented by cross-bracing of two flat 
steel which are bolted at the 
center and solidly to the frame. At the 
rails are provided which are 
used in climbing, and provide an 
additional brace. The side rails inspire 
confidence in the use of the ladder and 
enable the user to work at the very top 
without a feeling of danger. 

The platform provides a place for tools 
or material for the job, and is large 
enough to accommodate two workmen 
when needed. This platform is so con- 
structed that half of it may be conven- 


trusses 


top, side 


also 


iently raised to provide an auxiliary 
step about an extra foot in height. 


When the ladder is opened the working 
platform and braces fall into places nat- 
urally, requiring no adjustment. The 
ladder is closed up by pushing the front 
und rear members together, the braces 
and platform operating automatically. 
It cannot close up when any weight is 
on any step or platform. 


Why Foundrymen Burn Their 
Feet 


NOUNDRYMEN who pour” molten 
metal from ladles very frequently 
burn their feet or legs very severely 


owing to the splashing over them of the 
metal. Many of these workmen wear 
old and practically worn out shoes pur- 
posely in the foundry and when the hot 
liquid metal falls upon them it often 
finds its way through cracks and breaks 
in the leather. There have been many 


serious accidents of this sort, not to 
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The Portable Car Hoist 


NREQUENT need of making repairs 
on the trucks of railway cars make 
it just as necessary for railroad repair 
shops to have jacks as for the user of 
a flivver. In some shops this sort of 
thing is done with ordinary hand jacks, 
and it is a slow, expensive process. 
Worse than that, when noon hour or 
night comes it is generally necessary to 
“unjuck” the car, since rules of safety 
make it inadvisable to leave it hanging 
in the air on blocking that may be dis- 
lodged. 
Some large have regular, set 
hoists—the car being run in on a spur 
of track, spotted over the hoist and left. 
Four power-driven spuds then come up 
out of the earth, to all appearances, and 
boost the whole car-body up off the 
trucks. These are as applicable to loco- 
motives as to cars, so that a heavy en- 
gine may be unwheeled very rapidly. 

But smaller shops which cannot afford 
and do not often need such ideal outfits 
may now use the portable hoist, which is 
manufactured by a Harvey, IIL, manu- 
facturer. This consists of a portable 
truck carrying a machined steel screw 
of ample diameter mounted on a worm 
gear and housed by a structural frame. 
The projecting step or support by which 
the car is bodily lifted rests on a bronze 
nut on the steel screw. Power is sup- 
plied by an electric motor. 

Portability is obtained by means of a 
toggle mechanism which lifts the base 
of the hoist off the ground high enough 


shops 
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The disappearing breakfast outfit, in use and in repose 


speak of the unreported minor 

A Philadelphia manufacturer has pro- 
vided a special legging for the purpose 
of obviating burns to the legs and feet. 
This legging covers the entire foot, for 
it is rather on the fiatter parts of the 
foot that the melted metal gets a “foot- 
hold” long enough to burn or sink through 
to the flesh. They are not, as one might at 
first surmise, made of asbestos—the best 
reason for this being that in practise, ex- 
perience shows that they do not have to 
be. The protectors are light in weight, 
very much like the army legging, and do 
not cramp the feet or delay the motion. 
They lap at the back and may be put on 
in a jiffy. 

It is often quite devise an 
ideal protection for workmen of various 
sorts, but the result of this sort of effort 
often reminds one of the usual result of 
preparing a nice, cozy bed for a cat. 
The bed will perhaps seem ideal, but 
puss won't use it. So with the men; 
the safety appliance must meet the “hu- 
man nature” test first, and ideal as it 
may be, if the men don’t like it, they 
simply will not wear it. 

The protecting legging for metal 
pourers appears to have passed the hu- 
man nature test, and is now being worn 
daily by a large number of these work- 
men. This, in the main, is simply be- 
cause they have found it is really prac- 
tical and does what it is designed to do. 


ones, 


easy to 


to put the weight on the wheels, allow- 
ing the hoist to be pulled from place to 
place like a small truck. 

After being moved into position along- 
side the car, a reverse movement of the 
toggle device lowers the hoist so that its 
three bearing surfaces rest squarely on 
the floor. 

This hoist does not require a special 
foundation or pit, but may be used on 
any level floor capable of sustaining the 
load. No air or water lines are re- 
quired, the power being brought to the 
hoist by means of a flexible conducting 
cord. 


The Folding Breakfast Room 
HE old-fashioned breakfast cere- 
mony has happily given way to the 

simple breakfast. New houses are being 
equipped with special breakfast nooks, 
often in the kitchen—for there’s a kind 
of charm about the kitchen, at least in 
the morning, that makes dining there 
enjoyable. If breakfast is a simple meal 
eaten elsewhere than at the more for- 
mal dinner table, one feels safer in tak- 
ing the risk of appearing for breakfast 
in negligee. 

People who live in city apartments be- 
come jealous of every square inch. If 
the apartment is small it is literally 
true that there isn’t spare room to store 
a fair-sized bundle. Places of this sort 
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Portable hoist for rapid repair work 
on railroad cars 


should be equipped with the breakfast 
room invented by Walter C. Fain, o 
Norfolk, Virginia. The two illustrations 
tell the story. The whole thing—tab\ 
and two benches for seating four diners 
—folds up and disappears in the wa 
behind neat doors. The foldaway brea} 
fast room requires only eight inches of 
depth space in the wall. Open the doors 
let down the table, the two benches, set 
the table. Then demolish the breakfast 
That done, reverse the process, closing 
the doors and “there’s nothing to do ti 
tomorrow.” 

In addition to the breakfast roo 
there is a dining room which is about 
the same thing on a bit larger 
You can wheel the tea-wagon or the 
radio set in front of the doors during 
the day and no one will then try to walk 
through them. 


A Baby Incinerator for Waste 
Materials 

NE of the problems of civilizatior 

is the disposal of “town waste’ 
the material thrown away by the house 
wife and, necessarily, taken up by the 
town authorities or by contractors work 
ing under town authority. Such waste 
is usually destroyed by burning, but the 
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Portable furnace for disposing of 
the garbage and other refuse of 
civilized life, on a small scale 
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problems involved are not simple. The 
refuse material contains, in general, 
only one-third (more or less) of com- 
bustible matter. One-third is moisture, 
and another third is incombustible ma- 
terial of the sort that must be with- 
drawn from the furnace as clinker. The 
tempereture required for the destruction 
of septic poisons in the products of com- 
bustion has been stated to be about 1250 
degrees Fahrenheit, and the gases escap- 
ing from the main flue must not be per- 
mitted to fall below this temperature. 
The higher the temperature at which the 
clinker is withdrawn, the greater the 
heat losses from the incinerator. 

It might seem that these problems 
were so complex as to offer no hope of 
solution in any small installation of 
portable nature, yet this has been found 
not to be the case. A British manu- 
facturer of large brick incinerators has 
succeeded in applying the principle em- 
ployed in these, to a small triangular 
furnace of metal, which we illustrate. 
This incinerator can be packed into 
small compass, and can be set up in a 
very few minutes by erecting the three 
sides and the three corner angle-irons, 
and knocking the two triangular hoops 
down into place with a hammer. As a 
sample of its use, it has been found of 
great value in disposing of the waste 
and facilitating the sanitation in the 
British settlements in Gold Coast; and 
it should be useful wherever small com- 
munities of civilized persons exist. 


One-Man Tractor for Heavy Cable 
Reels 
HE unwieldy shape and tremendous 


weight of cable reels make their 
handling a very difficult problem. Most 


companies concerned in the production 
or use of cable have been obliged to em- 
ploy gangs of four or five men with 
pinch bars and other simple tools to 
maneuver the reels from place to place. 

Now comes a trailer which in conjunc- 
tion with an electric tractor will handle 
cable reels of any size and of any weight 
up to five tons, with one man. This 
trailer consists of a_ structural steel 
frame heavily braced and _ reinforced, 
providing an opening into which a reel 
fits; a lifting device for raising and 
holding the reel in position; and sturdy 
wheels on which the trailer and its load 
ean be pulled by the tractor. 

The motive power for lifting the reel 
is supplied by a heavy duty motor, draw- 
ing its power from the batteries of the 
tractor. When the trailer has been 
backed to bring the reel within the 
trailer frame, a shaft is placed through 
the center of the reel extending over 
curved prongs, or fingers, attached to 
the lifting member on each side of the 
trailer. These lifting members are then 
raised by vertical screws, worm-driven 
from a horizontal shaft connected to the 
motor by a silent chain and sprocket 
wheel. The entire control of the reel- 
lifting mechanism is so arranged that it 
ean be handled by the tractor operator 
from his seat. 

A number of safety features are in- 
corporated in the control arrangement so 
that the reel can be lifted only to a pre- 
determined height and held securely there 
while moving. Automatically operated 
brakes are also used to prevent any 
coasting effect. The wires connecting 
with the battery pull out in the event 
that the trailer becomes uncoupled. 


Mining Coal with Black Powder 
Is Dangerous 
ESPITE the invention of more effec- 
tive and safe explosives a_ vast 
amount of black powder is still used in 
mining coal. Figures for 1922 issued by 
the Bureau of Mines show the ratio be- 
tween the amount of other explosives 
and the old black powder used. For 
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each 1000 tons of coal mined in that 
year 87 pounds of permissible explosives 
and 56 pounds of high explosives were 
used; as against 336 pounds of the old 
black powder. A permissible explosive 
is one which corresponds in all respects 
to the sample which has passed certain 
tests prescribed by the Bureau. This class 
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with any degree of effective certainty. 

In brief, the Bureau’s tests have 
shown, and actual coal mining operations 
have verified them, that the permissible 
explosive has a very much shorter and 
cooler flame than black blasting powder, 
and a very much cooler flame than other 
high explosives. This is the most im- 

















Three of the novel house-models, constructed from blueprints 


includes ammonium nitrate explosives, 
hydrated explosives, organic nitrate ex- 
plosives, and certain nitro-glycerin explo- 
sives containing an excess of free water 
or carbon, and which meet the require- 
ments of the Bureau's definition. Under 
high explosives are classed dynamite and 
all other high explosives of various trade 


portant physical characteristic of per- 
missible explosives and permissibility 
depends primarily upon it. 

Experience and experiment have both 
produced abundant evidence that black 
blasting powder, because of the ease 
with which it explodes after ignition, 
and the unsuitableness of the metal kegs 

















Tractor that enables one man to handle heavy reels of cable 


names and compositions excepting per- 
The third and com- 
paratively dangerous class consists of 
plain black powder with sodium or 
potassium nitrate as a constituent. This 
is issued or sold to'the miner in kegs. 

As regards safety, the ease of ignition 
and the promptness of explosion there- 


missible explosives. 


in which it is customarily marketed, is 
more dangerous in use than any other 
common industrial explosive. Miners, 
quarrymen and laborers, finding that the 
bunghole of the keg is too small to per- 
mit the quick emptying of the powder 
and that all the powder cannot be 
emptied out, resort to the dangerous 
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after, permissibles are far superior to 
black powder. The permissible explo- 
sives of the ammonium nitrate class are 
especially difficuit to ignite, and many 
of them will not continue to burn unless 
heat is added from an outside source. 
Accidental explosion will not usually re- 
sult, the Bureau states, from ignition 
unless they be confined, and then not 





x ie — 
Displaying the working parts of Nature’s milk factory 








practice of opening the keg with a pick, 
shovel or bar and the accidents and 
fatalities resulting are far too common. 

The combinations of black blasting 
powder and gas; or black blasting 
powder and coal dust; or black blast- 
ing powder, gas, and coal dust, are 
vicious hazards, all of which have re- 
sulted in terrible disasters. 


335 


Making House Models from Blue 
Prints 
7 is difficult for the average layman 
to visualize his home correctly 
through the architect’s blue-print draw- 
Quite often, the finished product 
looks altogether different from what the 
owner had in mind, even though the 
plans were explained in detail and gone 
over carefully. This is 
drawings do not show the 
face angles, 

Miss Ethel Bartholomew, Minneapolis, 
architect, has originated a print mode! 
plan which promises to remedy this con- 
dition. Instead of showing her clients 
the technical and intricate craftsman’s 
drawings, Miss Bartholomew constructs 
from the blue prints—or black prints 
made from the blue prints—a model of 
the home. The result is a perfect minia- 
ture of the home, enabling her client t: 
detect and correct objectionable features 
or unpleasant lines which he or she 
would be altogether unable to detect in 
the flat drawings. 

The roof, the cornice work, dormers, 
gables, porches, projecting bays, even the 
landscape gardening, are included in the 
model. The roof can be lifted, revealing 
the upper floor plans. Likewise, tie 
upper floor can be removed revealing 
the plans of the ground floor. The model 
eliminates any future misunderstanding 
on the part of the client. 
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Determination of the Place of 
Origin of Seed 

UT in very few cases is it possible 

to determine from the appearance 
of the seed the place of its origin, as 
seed of most cultivated plants, 
exactly alike, independent ¢ 
of growth. For this reason, a farmer 
often encounters heavy through 
buying superior-looking seed, and finding 
about the autumn that the crop is not 
ripe as yet, and is therefore lost. 

A long series of experiments conducted 
by the staff of the Botanical Garden of 
Leningrad (lately Petrograd) led ulti- 
mately to the discovery of an infallible 
method of determination of the place of 
origin of the seed in question. This 
wonderful feat is accomplished by sim- 
ply identifying what weeds are present, 
for it is practically altogether impossible, 
as experts can confirm, to remove the 
last traces of this admixture. Now it is 
equally well known that every region 
of the country has its own particular 
“set” of weeds, or perhaps, a certain 
proportions among the different constif- 
uents which make it up. Through a 
careful definition of weeds that sre met 
with in any part of the country it be- 
comes quite possible to identify instantly 
any seed that comes from this particular 
location. 

A number of tests carried out in Mos- 
cow allowed not only to determine what 
region of the vast U. 8. S. R. did the 
seea come from, but in some cases even 
the province could be definitely named. 
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What Makes the Cow Go? 

N this large model of a cow used by 

the United States Department of 
Agriculture in exhibit work the circula 
tory system is shown through means of 
veins, arteries and heart of rubber. An 
air pump is attached to the system in 
such a way that the heart and arteries 
pulsate noticeably at a normal 
The heart is made of a hot water bag. 
One of the objects of this visual method 
is to show the difference in the proteins 
provided by various feeds. The cow 
model is designed to show how the pro- 
teins of the feed are broken by the diges- 
tive system into the constituent amino 
acids, which are transported in the blood 
stream to the udder, where the necessary 
amino acids are taken out of the bleed 
and built up into proteins of the milk. 
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The new and powerful radio installation of the S.S. 
Paris of the French line 











Keeping the Set in Shape 
A evi the coming of the fall and long cool nights, 
ideal for radio reception, many radio enthusiasts 
reception of distant 


To be the proud possessor of a set 


will vie with one another in the 
or D. X 
that will enable its operator to have at his command 
the programs of so many stations, both far and near, 
is the ultimate goa! of every beginner at this fascinat- 


stations, 


ing pastime, 

Many small details enter into the proper care of a 
set if maximum resuits are to be obtained. It is often 
necessary to check up on these details to have the set 
function properly. Cure should be taken to see that 
the antenna insulators are not cracked or broken 
thereby enabling the delicate incoming waves to be- 
come grounded. The lead-in wire connection should be 
examined to see that corrosion has not set in due to 
faulty soldering, and further that the wire itself has 
not become grounded in any way in its path to the 
receiving set if the ground wire has been attached 
to a water pipe this connection should be examined 
also and any faults corrected in order to insure a proper 
circuit from the antenna to the ground. 

Next in importance are the vacuum 
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Listening-In on the Latest Progress of the Broadcasting Art 





brings about certain chemical changes in the electro- 
lyte and these changes cease when the battery is fully 
charged. It is through this chemical change that one 
is able to determine the condition of the charge in 
the battery by testing its specific gravity. To test the 
specific gravity a hydrometer is used. A battery fully 
charged has a specific gravity between 1250 and 1300. 
As the battery is discharged the specific gravity de- 
creases, due to chemical reaction, to 1100 or 1150 on 
the hydrometer. 

The hydrometer reading, therefore, becomes the in- 
dicator of the condition of the battery. A voltmeter 
may also be used for the same purpose as the hydrom- 
eter. Each cell in the battery when fully charged 
should register 2.2 volts. When the voltage drops 
below 1.8 volts the battery needs recharging. 

Care should always be taken to see that the storage 
battery is in a charged condition for the proper opera- 
tion of the receiving set. 

The “B” batteries supply current to the plate circuit 
of the vacuum tube. It is every bit as important to 
have them delivering the proper voltage as it is for the 
“A” batteries to do the same. Run-down “B” batteries 
cause weak signals and, as in the case of dry-cell “A” 
batteries, this often causes unnecessary noises. A 
voltmeter of the proper capacity may also be used to 
check up on these batteries. 

A standard 45-volt “B” battery measuring less than 
35 volts should be discarded in favor of a new one. 

Another important item regarding the batteries of a 
receiving set is to see that all connections are tightly 
made. Loose or corroded connections to and from the 
batteries are often the source of annoyance preventing 
proper operation, 

Through the observance of these simple directions 


The plan worked out at the Waterside Station of the 
Edison Company is simpler. A radio antenna is erected 
and connected to a coherer, some reiays and a bell. 
When there is static in the air from a distant storm 
this apparatus collects energy and every once in a 
while the bell rings. As the storm draws nearer to 
New York, the static grows stronger, more energy is 
picked up, and the warning bell rings at more frequent 
intervals. 

Thus, when the engineer in charge of the power- 
house hears the static bell ringing more and more 
often he knows that a storm is on the way. He can 
fire up more boilers and get ready for it. 


New Antenna for “Beam System” Radio 

N previous experiments on the production of directed 

beams of radio waves it has been customary to use 
a reflector composed of wires arranged in the shape 
of a parabola, the transmitter being located at the 
focus of this parabola, just as the lamp is placed at 
the focus of the parabolic mirror of a searchlight. This 
was the method used in the experiments conducted a 
year or so ago at the United States Bureau of Stand- 
ards, as well as in the experiments which Senator 
Marconi demonstrated some months ago before the 
Institute of Radio Engineers and other societies in 
New York City. 

Recently, however, Mr. C. S. Franklin, of the staff 
of the Marconi Company in England, has perfected an 
entirely differerft method of sending out a_ reflected 
beam. The new method was described recently by 
Senator Marconi in his lecture before the Royal Society 
of Arts, in London, the same lecture in which he dis- 
cussed the recent successes with directed beams be- 
tween England and Marconi’s yacht, the “Eletra.” 

Mr. Franklin’s system consists in using 





tubes used in the set. Many a novice fails 
results because the 
operating at their full 
efficiency. The present-day tube employs 
a filament of special manufacture. When 
an excess voltage above the rated capacity 
of the tube is used, a sort of paralysis 
sets in and the tube then needs a little 
attention, A common way to correct this 
condition is to burn the filament of the 
tube for a period of time with the “B” 
battery disconnected. The iength of time 
required for this operation depends en- 
tirely upon the condition of the tube 
when the fault is discovered. 

For the tubes to give satisfactory re- 
sults a good source of power is required 


to get satisfactory 


tubes are not 


which brings us to the subject of batteries. 

In sets operating on dry cells great care 
should be taken to see that a proper 
voltage is maintained. Uniess the fila- 
ment of the tube is heated to the proper 








for the transmitting antenna proper a ver- 
tical wire grid, a good deal like a section 
of woven wire fence, but, of course, much 
larger in scale. Back of this is placed a 
precisely similar grid which acts as the 
transmitting mirror. Essentially what has 
been done is to substitute a plane mirror 
for the parabolic mirror of earlier experi- 
ments. It is necessary to feed the signal 
energy into the transmitting grid at sev- 
eral points in order to make sure that the 
wave in it is in phase with itself in all 
parts of the gridwork. 


New Loud-Speakers for This Fall 
WO new loud-speakers have been an- 
nounced for commercial introduction 

this fall. One of them comes from Eng- 

land and is the invention of Captain 

Round, a well-known engineer of the Mar- 

coni Company. The novelty about it is 

that it possesses a number of separate 








temperature the electronic emission is 
curtailed, with a consequent loss in 
efficiency. A sure check on dry batteries 
is the use of an inexpensive voltmeter 
As svon as the voltage drops below the 
rated capacity of the tube it is well to 
restore the voltage by a new set of batteries, for worn 
or old batteries often are the cause of clicks and 
peculiar noises which mar the program. 

When a storage battery is used for filament supply 
All storage batteries need 
a certain amount of care. In fact with proper care a 
good storage battery should last five years or more, 


the problem is not so simple. 


whereas if neglected the same battery may not last a 
year ; 

The first item in the care of the storage battery is 
to see that the level of the electrolyte is about one- 
quarter of an inch above the tops of the plates. This 
can be determined by unscrewing the plugs and looking 
into the battery. 
explosive hydrogen gas, car 
to use a match for the purpose of determining the level 
of the electrolyte. To maintain the proper level of the 
electrolyte, distilled water should be added at frequent 
intervals. Water should always be added to bring up 
the proper level of the electrolyte before the battery 


As storage batteries often emit some 





should be exercised not 


is placed on charge 
As its name indicates a storage battery is a store- 
house for electricity. The current delivered to a battery 





The much-talked-of Grindell Matthews, inventor of the “death ray,” with his 
radio apparatus for testing voice vibrations before trying to photograph 
them on the motion-picture film that he used in his method for the production tain range of pitch. It is said that by 


of talking movies 


beginners at radio can be sure that their sets are above 
many of the handicaps of poor reception. To the more 
experienced their observance may mean the restoration 
of the original good qualities that existed when their 
sets and equipment were new. 


Static Gives Warning of Storms 
REAL use for static has been found by the New 
York Edison Company, the corporation that sup- 
plies New York City with electric light and power. 
The static has been made to predict, automatically, the 
approach of a thunderstorm. 

These sudden thunderstorms are always feared by 
superintendents. When one of them 
blows up the sky grows suddenly darker. This makes 
many people turn on the electric lights all at once. The 
result is a sudden demand on the power-house for 
more power: a demand that it is not always easy to 
meet. Advance warning of an approaching storm is a 
very necessary thing to the great city power companies 
and some of them have even gone so far as to provide 
their own weather service so that they would be sure 
to get news as long ahead as possible. 


power-house 


vibrating diaphragms, each of them tuned 
especially to a certain range of fre- 
quencies; which means, in music, a cer- 


this device all notes are given equally 

good reproduction. Notes that one dia- 
phragm will not reproduce will get out through another 
one of the diaphragms. 

The other new loud-speaker is a small edition of 
the double-cone instrument invented by Dr. Harvey 
Fletcher of the Western Electric Company and which 
was exhibited by him last winter before the New York 
Electrical Society. The two conical diaphragms of 
this speaker are placed face to face, with their points 
outward. 


24-Tube Receiver Built to Listen to Mars 
HE Technical Editor of the Londdn radio weekly, 
Popular Wireless, built recently a receiver containing 
24 vacuum tubes. There were 20 stages of radio-fre- 
quency amplification, detector and three stages of 
audio-frequency amplification. The object was to hear 
any signals that might be coming from Mars. As might 
have been expected, no such signals were received; but 
American broadcasting was heard on a small loop. 
The hearing of anything at all on a receiver so 
complicated as this one must be considered no small 
achievement. Radio fans will await with interest in- 
formation of just how the hook-up was put together. 
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The Heavens in November, 1924. 


Various Topics of Interest from a Month of Meetings 


JHE PAST month has been marked by note- 
worthy scientific gatherings—first among 
them the great meeting of the British Asso- 
ciation for the Advancement of Science, 
at Toronto, Much material of the great- 
est importance in physics was presented 
this meeting, but relatively little in astronomy, ex- 
cept for Professor Eddington’s account of his researches, 
of which we have already spoken in these columns last 
month. Mention may be made, however, of McLennan’s 
proof that the green light given out by frozen nitrogen, 
under bombardment by cathode rays, does not contain 
any line in the position of the familiar, but inexplicable, 
line in the spectrum of the aurora. This disposes of a 
which, though in some ways attractive, 
presented great difficulties, and leaves the way open for 
further research upon this elusive radiation. 

The smaller meeting of the American Astronomical 
Society, at Dartmouth College, brought out more within 
the limited range of these columns. Many of the papers, 
of course, were almost entirely of tech- 
nical interest-—such as those on the small 
systematic corrections which must be ap- 
plied to observations of various sorts; 
but the results, even of these, are of gen- 
eral interest, for it is only after such 
corrections have been applied that we can 
trust our results for the distances of the 
remote stars, which we derive from their 
motions. Dr. R. E. Wilson, of the Dudley 
Observatory, who has worked extensively 
along these lines, presented a discussion 
of the stars of spectral 
called Wolf-Rayet 
doubtless the hottest of 
that they range over a wide interval of 
real brightness, from about 200 to 20,000 
times the intensity of the sun. 

Professor E. W. Brown told of new 
studies on spiral nebulz, which show that 
it is possible that the particles composing 
the spiral arms may, after all, be moying 
under gravitational forces, and returning 
at intervals to the vicinity of the nucleus, 
provided that their orbits are so arranged 
that the outgoing particles cluster along 
the arms, while the returning are 
scatteréd more at random, and hence are 








hypothesis 


(the so- 
which are 
all — concluding 


class 


stars), 


ones 


less conspicuous. The mathematical de- 
tails of the investigation will be awaited 
with much interest. 


The Solar Atmosphere 

St. John and from Mount 
Wilson, gave details of their investigation 
of pressure in the 
Almost all spectral lines 
ward the red when they 
under pressure—and some 
others. By comparing suitably chosen 
groups of lines with large and small 
shifts, the pressure prevailing in the sun's atmosphere 
should be determinable. The idea is an old one; but 
as is too often the case, a multitude of difficulties beset 
its practical application—-the most of them arising this 
time in the laboratory, where electrical conditions in 
the are also shift the lines, and produce what is called 


tabcock, 
sun's atmosphere. 
shifted to- 
produced 
than 


At 11 
are 


are 
more 


“pole effect,” because it differs at the positive and 
negative poles. When these troubles have been care- 
fully eliminated, the authors find that group after 


group of lines agree in showing that the pressure in 
the sun’s atmosphere is much less than in the earth's. 
The average result from more than 200 lines gives the 
pressure as 0.13 plus or minus 0.06 terrestrial atmos- 
phere—far less than that at the top of Mount Everest. 
This completely confirms the conclusion derived from 
physical ar uments, depending on ionization and 
kindred phenomena—which indicate a still lower pres- 
sure, too small to be measured by the pressure-shift 
method, but still consistent with the observations, 
Within their own uncertainty. It is quite clear that 
all parts of the sun’s visible atmosphere must be ex- 


} tremely tenuous. 


} on the seale of solar phenomena) 


The same authors find evidence that the high-level 
vapors, thousands of miles above the sun’s surface, are 
slowly descending (a mile in three seconds being “slow” 
while those at the 


o’clock: Nov. 7. 
At 10% o'clock: Nov. 14. a 
At 10 o’clock: N 22. 


By Professor Henry Norris Russell, Ph.D. 


very lowest visible levels are ascending. A companion 
paper by St. John and Adams extends the same methods 
to several of the brighter stars, and shows that the 
pressures in the atmospheres of Sirius, Procyon and 
Arcturus are all low—in fact, two of the three values 
come out negative, though by no more than the error 
of observation. The visible regions of these stars, too, 
must be composed of gases of very low density. It 
appears also that the descending currents of cooler gas 
at a high level, and the ascending heated currents at a 
low level, move more rapidly in the hotter stars, which 
seems reasonable. 


Planetary Temperatures 
Perhaps the greatest 
taches to certain 


general interest, however, at- 
measurements of the heat radiated 
by the planets. Pettit and Nicholson, at Mount Wilson, 
have applied their thermopile to Venus, when the 
planet appeared as a thin crescent; using a small heat 
detector which covered but a fraction of the planet’s 





a Ot SH —— 


ov. 2 


At 9% o'clock: ievuier 30. 
NIGHT SKY: NOVEMBER AND DECEMBER 


disk. Their curves show conclusive evidence that we 
get heat, not only from the bright side of the planet, 
but from the whole of the dark hemisphere too. The 
former is carried mainly by the reflected sunlight; the 
latter must represent heat stored by the planet’s sur- 
face and re-radiated. When the reflected energy is 
sepurated (which can be done by interposing a screen 
of glass or water, transparent to it and opaque to the 
rest), it is found that the whole surface of the planet, 
on the sunlit and dark sides, is of about the same tem- 
perature—which comes out just below zero, on our 
familiar Fahrenheit This surprisingly 
low but is not far from what might be expected for a 
planet which receives the sun’s heat, at Venus’ 
tance, on one side, reflects away 60 per cent of it (as 
Venus does), and gets rid of the rest by radiation from 
the whole surface. 

Two important conclusions follow: first, that the 
planet can hardly keep the same face toward the sun— 
for if so, the dark side would almost surely be very 
cold indeed. Spectroscopic observations by Slipher and 
St. John show that the rotation must be slow—less than 
one revolution in ten of our days; but even a slow 
revolution, aided by the transport of warmer air by 
the wind, would keep the dark side from cooling very 
far. Second, if the temperature at the visible surface 


scale, seems 


dis- 


At 9 o’clock: Dec. 7. 
At 8% o’clock: Dec. 15. 
At 8 o’clock: Dec. 23. he 





IS SO 


water 


low, the absence of 
vapor in 
with the existence of water (or perhaps ice) upon the 
planet’s surface. 
the view that 
clouds, like our high cirrus clouds, composed of fine 
further studies, which 
in progress, will be eagerly awaited. 

While Venus thus appears to be cold, Mars, according 
to a preliminary communication from Coblentz and 
Lampland at the Lowell Observatory, is warmer than 
previously supposed. The methods of observation are 
the same as for Venus, and should lead, when the year’s 
work is finished, to reliable values. The 
wisely refrain from mentioning any figures for the 
temperature till their work is completed. 


any considerable 


the atmosphere above it is consistent 


amount of 


The new datu still appear to support 
the visible surface of 4 


Venus consists of 


ice-crystals; but are doubtless 


observers 


The Heavens 
The winter constellations have returned to our sight 
in all their glory. Orion blazes in the southeast, with 
Taurus above and Canis Major below. To 
the left of these are Canis Minor, Gemini 


and Auriga; with Perseus above the last 
and almost overhead. The two Bears and 
the Dragon are all low in the north, with 
Cassiopeia and Cepheus above’ them. 
Cygnus and Lyra are low in the neorth- 


west, Pegasus high in the 
dromeda in the zenith. 


Southern 


west, and An 
Aquarius and the 
Fish are in the southwest, and 


Cetus and Eridanus occupy the great 
dull region in the south, 


The Planets 
Mercury is an 
month—at 
observed, 
last, that he 
very hard to 
Venus is a morning star in 
ing at 3:10 A. M. on the Ist, 
A. M. on the 3lst. She is 
spicuous. 


evening all this 
first too near the sun toe be 
and so far 


star 


south, even at the 
sets at 5:30 P. M.,. and is 
see, 

Virgo, ris- 
and 4:00 
Ve ry col- 

Mars is rapidly losing his glory, and is 
twice as far away as he was in August, 
when the editorial telephone kept 
busy answering inquirers who wanted to 
know his distance and other things about 
him. But he is still brighter than any 
other star save Sirius, and is the prin- 
cipal adornment of the _ constellation 
Aquarius. 

Jupiter is an evening star, setting at 
7:00 P. M. on the Ist, and lost in the 
twilight before the month closes. Saturn 
is a morning star, but too near the sun 
to be seen till the end of the month, when 
4:00 A. M. Uranus is in 

Pisces and observable all the evening. On 

the 27th he is 16 minutes north of Mars, 

and may be seen with a good glass, in 
spite of the glare of the larger planet. Neptune is tn 
Leo and comes into quadrature west of the sun on fhe 
15th. 

The moon is in her first quarter at 5 P. M. on the 
3d, full at 7 A. M. on the 11th, in her last quarter at 
1 P. M. on the 19th, and new at noon on the 26th. She 
is nearest the earth on the 27th, and furthest away on 
the 14th. During the month she passes near Mars on 
the 5th, Uranus on the 6th, Neptune on the 19th, Venus 
on the 23d, Saturn on the 24th, and Mercury and 
Jupiter, close together, on the 27th. Neptune is occulted 
at his conjunction, but the planet is so faint that his 
disappearance would be very hard to see, even with 
the largest telescope. Mars is also occulted on the 5th, 
but the phenomenon is visible in Europe and not here. 


Was 


rises at 





Astronomy and Radio 
A MATEUR astronomers who are 
in radio are invited to participate as 


also interested 
Spe et il 
observers in the SCIENTIFIC AMERICAN’S investigation 
of the solar eclipse next January. 

Read the notice and description of the test, pub- 
lished on another page of this issue and send the 


information asked for to the Eclipse Editor. 
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Recently Patented Inventions 


As a convenience toe our readers, we will supply copies of any patents listed herein for 15 cents each. 
drawings of the inventions disclosed, 





Pertaining to Apparel 


INVISIBLe CLASP FOR GARMENTS—Of the 
hook-and-eye type, having means for secur 
ing the members to the garment. Patent 


1496706. M. L. and P. L. Friedman, 37144 
St. Mark’s Place, New York, N. Y. 

NECKBAND FoR Surgrs—Having means at 
one end for adjusting the size of the same. 
Patent 1496380. J. H. Ryan, Box 514, 
McAdoo, Pa. 

REDUCING BRASSIERI Which induces 
copious perspiration, thereby loss of excess 
flesh without hartful effect. Patent 1496, 
255. B. Cervelli, 49 Glorey St., San Fran 
cisco, Cal 

\pIUSTABLE Hat Lininc — With means 
for regulating the head size of ladies’ hats. 





atent 1497625. A. Wenger, 171 Van Buren 


St., Brooklyn, N. Y. 


Arcn Suprort—Adapted to be secured to 
shoe soles beneath the arch, and embodying 
means to brace the soie. Patent 1497598. 


St., New York, N. Y. 
For the purpose of | 
from the tying 


I. Seavey, 359 Pearl 
NECKTIE STRETCHER 

wrinkles resulting 
Patent 1497525. I. Macowsky, 

1786 Topping Ave., New York, N. Y. 

So constructed that the possibil- 
material about the buttonholes, or 
tearing is reduced to a mini- 
mum Patent 1498496. M. Wald, 575 W. 
159th St., New York, N. Y. 

Corset-—Of the front lace type, having an 
inner retainer to hold the corset while lacing 
Patent 1502481. §S. J. Newman 
and R. E. Dodge, c/o J. Newman & Sons, 
Inc., New Haven, Conn. 

SuHoe TONGUE 
may be retained in 
port n of 
C. M. Haddox, 


removing 





operations, 


COLLAR 
ity of the 
folding line, 


the same. 


Having means whereby it 
place between the edge 
upper. Patent 1502429. 
Capitol St., Charleston, 


the shoe 
45 1 % 


ws Ve 

Hose Scprorrer—Which by distributing 
the strain on the hose, will prevent frequent 
tearing. Patent 1503988. W. D. Furey, 
100 W. 27th St., Baltimore, Md. 





GARMENT—In the nature of a coat, so 
formed that the sleeves may act in the usual 
manner, or may be positioned out of the way 
presenting substantially a_ vest. Patent 
1505053. D. Millhauser, 1139 E. 13th St., | 
Brooklyn, N. Y. 

Russer Heer—Which may be applied in 
a single piece, or in making it 
renew the entire heel if a| 
becomes worn. Patent 1505038. 
o Double Wear Interchange- 
Lakeville St., Halifax, | 


sections, 
unnecessary to 
portion 
Cc. We 
able 

N. S., 


Lavers, ¢ 
Heel Ce., 
Canada. 


ed 
of 


COMBINED MvuFFLER— Having 
the usual overcoat but 
having means readily adjustable to act as a 
muffler. Patent 1504935. L. Buchalter, c/o 
Lester M. Friedman, Woolworth Bldg., 
Broadway, New York, N. Y. 


COAT AND 
appearance of an 





Electrica! Devices 

Hearer—Including an electric heating 
element adapted to heat a fluid during its 
passage through the heater. Patent 1495,- 
658. R. L. Wilkinson, 1024 55th St., Oak- 
land, Cal. 

Mvutiete Fuse Prvuae—So constructed 
that when one fuse blows out another ,will 


replace it. Patent 1495867. J. M. Neidig, 
814 N. 6th St., Harrisburg, Pa. 
CLrampep—For securely attaching several 


electrical branch conductors to the main con- 


ducter. Patent 1496603. M. R. Rothen- 
berger, c/o Franz Grove, 180 St. Mark’s 
Ave., Brooklyn, N. Y. | 


Lamp Corp Connecrer—Of the type em-| — 


ployed to secure the puil chain of a lamp} 
socket to an ornamental cord. Patent 1496,- 
147. J. J. Cock, 1301 So. Michigan Ave., 
Chicago, Tl. 

Raploswitcu—Provided with means for 
introducing any desired number of vacuum 
tubes into radio-receiving circuits. Patent} 
1497586. B. W. Prall, 160 College Ave.,| 
W. New Brighton, 8S. I., N. Y. 

Exectrric Sotperine Iron—Wherein the} 
handle is effectively insulated from the heat 


produced by the heating element. 
1497628. E. Young, c/o Adroit Tool Co., 
14 Front St., New York, N. Y. 

Cover FoR Etecrric Switce Krrs— 
Which may be readily applied, and may be 
made to match the appearance and finish of 





the lamp. Patent 1502582. C. E. Neidig, 
21 So. 2d St., Harrisburg, Pa. 
ELECTRIC PERMUTATION Lock — Which 


may be employed with any electrie circuit, 
but designed for use with the ignition system 
of motor vehicles. Patent 1503408. H. D. 
Wethling, 318 Main St., Orange, N. J. 
INSULATED COUPLING FOR ELEcTRIC FYX- 


ruRES—Of minimum length, but substan- 
tially as strong as an all-metal coupling. 
Patent 15029388. F. L. Butler, 740 E. 36th 
St., Chicago, Ill. 


PHOTOGALVANOGRAPH—A portable device 
whereby photographie records can be auto- 
matically obtained of galvanometric deflec- 
tions, an electrical testing device forming 
part of the apparatus. Patent 1503401. D. 


Patent | 


Wechsler, 1291 Madison Ave., New York, | 


me 

MEANS FOR PRODUCING ELECTRIC OSCILLA- 
TIONS BY AN ELectrric Arc—With the aid 
of a self-induction connected in series with 
the are and made very large. Patent 1503,- 
324. R. Herzog, c/o F. Warschauer, 111 
Gitsehiner St., Berlin, S. W. 61, Germany. 

3ATTERY CONSTRUCTION—Whereby 
teries may be kept for an indefinite time 
without deterioration. Patent 1503380. D. 
Rosen and C. Shickerling, 113 Highland 
Ave., Jersey City, N. J. 

PLug ATTACHMENT—Wherein a plurality 
of independent feed wires may be connected 
to a single socket. Patent 1503306. F. 
Dominick, 3495 Broadway, New York, N. Y. 

ELectropeE Horiper—For use in 
welding, holding the electrode so that the 
same may be conveniently attached to or 
removed from the holder. Patent 1503541. 
H. T. Lintott and H. J. Charbonneau, Pine 
Terrace, So. San Francisco, Cal. 

DYNAMIC BRAKE FOR ALTERNATING-CUR- 
RENT Motrors—Particularly applicable to 
motors used for electric elevators and hoists. 
Patent 1504224. 
Mawr Ave., Chicago, Ill. 


bat- | 


| Patent 1500514. 


electric | 


use. Patent 1491643. C. M. Tanenbaum, 
Coconut Grove, Fla. 

Fire Escape—Provided with 
lowering an individual from any elevation 
and controlling the speed of descent. Patent 
1500943. J. D. Jolkovski, Room 917, Wool- 
worth Bldg., New York. 

EaG-CRATE UNPACKING AND 
APPARATUS—By means of which time, labor 


means for 


and the breakage of eggs is reduced to a} 
minimum. Patent 1500939. D. A. Howell, 


51 Chambers St., New York, N. Y. 
Pocket FoR SHOWER-BATH CURTAINS— 
For holding soap, sponges, wash cloths and 
similar articles. Patent 1500991. -K. Heit- 
ler, 221 4th Ave., New York, N. Y. 
SHOE-POLISHING BENCH—With means for 
holding a shoe in position for an operator 
to polish the same. Patent 1500989. C. P. 
Hadley, 45 Thomas St., Newark, N. J. 
SaFEty Razor—Including a handle capa- 
ble of utilizing various forms of safety razor 
blades as now manufactured. Patent 1500,- 
165. T. Thorpe, c/o J. F. Malloy, Room 
804 Ford Bidg., Wilmington, Del. 
Bep ConstrucTION—Whereby the detach- 


REPACKING | 


The oficial printed copies of patents include complete descriptions and 
State the patent number to insure receipt of the desired patent copy. 


| Qvorin—Which will not become acciden- 
tally loosened even when appreciably jarred. 

Patent 1501753. J. J. Curtis, 146 W. 10th 
St., New York, N. Y. 

MARINE LIFE-SAVING APPLIANCE — Con 
structed to prevent the cork blocks striking 
the wearer’s head when jumping into the 
sea. Patent 1502543. M. D. Boddy, 12 
Dartmouth Place, Blackheath, London, S. E. 
10, England. 
| Carton—Which effectively seals the con- 
| tents, and excludes dirt and vermin after 
the package has been opened. Patent 1502,- 
| 606. F. J. Whelan, 273 Maple St., Brook- 
lyn, N. Y. 

Basy-BLANKET HARNESS— Which pre 
sents a proper covering for the child and 
prevents the accidental removal of the same 
Patent 1502608. H. B. Young, 3163 Sedg 
wick Ave., Bronx, N. Y. 

CovERED Spring STrRvucturE — Having 
means for holding the springs under partial! 
| compression, and for insulating the convolu 
tions from each other. Patent 1502510 
|S. S. Mareus and 8S. Krakauer, c/o Spring 
Me Corp., 2505 3d Ave., New York, 





ment of the head and side rails of a bed can | 


be more easily effected. Patent 1500956: 
A. Mestas, c/o Graham, Henkley & Co., 133 
Front St., New York, N. Y. 

Trap—Formed with a tilting plate adapted 
to dump a mouse or rat into a container. 
Patent 1500525. H. Pierini, ¢/o McMahon 
Land Co., Opera House Bldg., Greenville, 
Miss. 

INSECTICIDE CONTAINER AND DISTRIBUTOR 
—In which the original container may be 
utilized to eject the contents in spray form. 
A. L. Milligan, 201 Kiser 
Bldg., Atlanta, Ga. 


Ece Borer — Adapted to automatically 


lift the eggs from the water at a predeter- | 


mined number of minutes. Patent 1500958. 
A. C. Parodi, 4414 Cottage St., Jersey City 
Heights, N. J. 

METHOD OF MAKING SHOES—For children, 
by separately sewing an insole and an out- 
sole, with a coating of cement, to the shoe 
uppers. Patent 1500527. <A. H. Prenzel, 


R. H. Fisher, 6024 Bryn | Halifax, Pa. 


Sarety Razor—In which the 


PiuGc ConNEcTION—In which the plug is} forms a continuation of the guard support- 


provided with spring members, permitting 
instant contact by a thrust into the socket. 
Patent 1504823. A. H. Kline, 3340 Berteau 
Ave., Chicago, Ill. 





Of Interest to Farmers 


PoIson APPLIER—F'or applying poison to 
cotton or other growing crops, to destroy 
boll weevil or other insects. Patent 1502539. 
F. G. Asbill, Ridge Springs, S. C. 

PEANUT DicceR—For cutting the vines 
within and above the soil, and adjustable to 


the character of ground being traveled. 
Patent 1502795. J. E. Parker, Box 577, 
Norfolk, Va. 

CLEAN-Cow Bar—Adapted for use in 


dairy barns to prevent cows from evacuating 

in their stalls. Patent 1503039. E. J. 

Franklin, Rainier, Ore. 
CONVEYER FOR PEANUT 


DIcceERS—For 


|earrying the vines from the plow, shaking 


out the dirt, and discharging them ready to 
be stacked. Patent 1502796. J. E. Parker, 
tox 577, Norfolk, Va. 

Poison DistrInutor — Which contacts 
with the cotton plant foliage and applies the 
poison thereto for the destruction of boll 
weevil. Patent 1504818. J. P. Fullilove, 


1825 Fairfield Ave., Shreveport, La. 





Of General Interest 


Knire Scprort—Whereby the blade of a 
table knife will be held out of contact with 
the table linén. Patent 1491623. We 
Pitchur, 62 Hoyt St., Brooklyn, N. Y. 

Fcr Butron—In which the strains on the 
fur are taken up by a rigid core on the 
button. Patent 1492475. M. and H. 
Lichtenstein, c/o Lichtenstein Bros., 
Seventh Ave., New York, N. Y. 

Mucizace Recepracte—For holding a 
mucilage spreader, when the same is not in 


365 


R. | 


ing the blade. Patent 1500953. M. L. 
Masters, Mount Ulla, N. C. 

COMBINATION PENCIL CASE AND STYLUS 
—The case, or point protector, having em 
bedded in the tip a stylus. Patent 1500426. 
S. H. Townsend, Bucklin, Mo. 

SeLF-ADJUSTING ARcH SUPPORT—Capable 
of adjusting itself to the peculiar contour of 


the patient’s foot. Patent 1488561. I. Som 
merfield, 5225 Glenwood Ave., Chicago, Il. 
SMOKING PiIpeE—That may be smoked 


with comfort outdoors regardless of weather, 
and that eliminates all danger of fire. Pat- 
ent 1501370. V. K. Ramsey, R. F. D. No. 1, 
Box 481, Santa Rosa, Calif. 

PENCIL SHARPENER—Whereby the pencil 
is sharpened by rotary and oscillatory move- 
ments. Patent 1501792. S. K. 
105 Grand St., Albany, N. Y. 


METALLIC PENcIL—Formed of lead alloy, 


which will write clearly and may be readily | 
Carroll, 6} 


sharpened. Patent 1501745. F. 
Convent Ave., Yonkers, N. Y. 

CALENDAR—Having a frame of attractive 
appearance, and forming a perpetual calen- 
dar. Patent 1501803. W. S. Orth, Dun- 
kirk, Ohio. 

COLLAPSIBLE BAtTHtTuB—Adapted to be 
placed over a regular bathtub for the con- 
venience of washing an infant. Patent 1501,- 
833. J. S. Amsel, 321 Montgomery St., 
Brooklyn, N. Y. 

Hat Suprortinc Hoox—Capable of being 
carried upon the person, and adapted for 
hanging a hat or coat in public places. Pat- 
ent 1501807. O. Petschel, 430 Jefferson 
Ave., Brooklyn, N. Y. 


Paper Cirp—Formed from an elongated 
strip of resilient material with a plurality of 
prongs for properly penetrating the paper. 
Patent 1502623. J. Fritz, 102 Arnold St., 
New Bedford, Mass. 


handle | 


Mathews, | 


CLEANING DEvIcE—By means of which 
the hand of the operator will not become 
| soiled through contact with the shoe, or 
other article being cleaned. Patent 1502798 
F. I. Phoenix and A. H. Behrman, ec/o F. I. 
Phoenix, Hotel Huntley, Reedsburg, Wis. 

SeRveER—In which a complete course 
dinner of portions thereof may be kept 
warm and in proper condition. Patent 
| 1503363. R. A. Hall, 4681 Hamilton Ave., 
| Cineinnati, Ohio. 

HAIRDRESSING APPLIANCE—For carrying 
out the so-called “permanent” hair waving, 
without the risk of damaging the hair by 
overheating. Patent 1503295. A. H. Bon 
gers, 7 The Exchange, Muswell Hill, Lon 
don, N. 10, England. 

GOVERNOR VALVE—Capable of automatic 
action for constantly maintaining a given 
pressure in a pipe-line. Patent 1503357. 
W. B. Ensign, 2350 Coeston Ave., Bayonne, 
N. J. 


| 
| 
| 








- Hardware and Tools 





FASTENING DeEviceE—Consisting of a pair 
of metal shanks for retaining storm windows 
or sereens in place. Patent 1498959. I. G. 
French, 24 Winter St., Orange, Mass. 

PeNcIL SHARPENER—Presenting an ample 
eutting surface yet protecting the lead 
against breakage. Patent 1500056. C. A. 
Conover, 53 Water St., Newburgh, N. Y. 

Stup Driver—For 
into castings and the like. 
L. Skeel, c/o MeCrosky Tool 
ville, Pa. 

Natt—Adapted to form a concealed fast 
ener for pictures, wall decorations and th¢ 
like. Patent 1499826. C. H. Kassabaum 
Atchison, Kan. 

Screw DRIvER—With means for gripping 
and holding the screw to the tip of the 
screw driver. Patent 1499491. P. Weiss 
| beck and L. Tibbals, 519 Spence St., Kan 
|} sas City, Mo. 

KnireE—Of that type of construction in 


use in driving studs 
Patent 1499701. 
Co., Mead 


which the blades are detachable from the 

handle. Patent 1500402. E. Lewis, 425 

So. 16th St., Terre Haute, Ind. 
RAKE—With means for adjusting the 


angle of the head with relation to the handle. 
Patent 1501006. B. E. Leas, Luverne, Minn. 

MECHANIC’s INSTRUMENT—Constructed to 
be set at different positions and used as a 
square, a miter, a bevel or a rule. Patent 
1501837. C. F. Benjamin, 24 Hill St., 
Milford, Conn. 

Razor BLADE HoLtpeR—Whereby a safety 
razor blade may be gripped for the purpose 
of sharpening it. Patent 1501783. P. 
Kilimnik, 25 Fulton Ave., Middle Village, 
ie By H.. XZ 

SHADE, CURTAIN OR AWNING ROLLER 
Stop—In the nature of an attachment to 
limit the rotation of the roller. Patent 
1502197. G. D. Hill, Apt. 28, The Court 
land, Portsmouth, Va. 
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BiaDE HoLtpeR—Adapted for use with 
safety razor blades for various purposes. 
Patent 1502627. E. W. Hammond, 10 W. 
23d St., New York, N. Y. 

UNIVERSAL CIRCULAR ARC TEMPLATE— 
Having an adjustable means for accurately 
centering a pen or pencil which describes an 
are. Patent 1502277. T. Speiden, P. O. 
Box 252, Danville, Va. 

FRAME FoR BepS—Which may be quickly 
assembled, and will form a corner lock con- 
nection between the side and end rails. 
Patent 1502587. L. J. Priebatsch, Brook- 
haven, Miss. 

MAGAZINE Rotary Dritt Bir—Having 
no sharp cutting edges and being adapted 
for disintegrating rock and other substances 
encountered. Patent 1502851. G. W. Gale, 
909 11th St., Greeley, Colo. 

UNDERREAMER — The cutting bits being 
so mounted as to be held in contracted posi- 
tion during inserting the reamer. Patent 
1503377. J. W. Pippin, c/o Keaton, Wells 
& Johnson, Attys., Oklahoma City, Okla. 

HAMMER—Having a head of two separable 
sections, each of which may be adapted for 
different operations. Patent 1501095. G,. F. 
Brock, 1015 Summit St., Hancock, Mich. 

PIstoN-R1Inc Toot— For contracting a 
piston ring to facilitate its application to a 
piston. Patent 1505017. H. A. G. For- 











nelius, 12 Spring St., Clifton, N. J. 
Heating and Lighting 
Om BurNner—Which automatically con- 


trols the flow of oil from a source of supply 
to the burner. Patent 1499306. F. X. 
Mantsion, 2110 So. Broad St., Philadelphia, 
Penn. 

Drrect-FirepD TUNNEL F'URNACE — Con- 
structed for treating a reactive material with 
a gas, while protecting it from the furnace 
flame. Patent 1499042. FF. Von Bichowsky, 
1412 San Fernando Blvd., Glendale, Cal. 

SawpustT GRATE BAR—Wherein the sup- 
porting ribs do not interfere with the pas- 
sage of air, in burning sawdust. Patent 
1501618. A. J. Parsons, Tenn and Ann Sts. 
and Mich. Ave., Mobile, Ala. 

STEAM BLOwER—For cleaning ashes or 
cinders from the combustion chamber of a 
furnace or stationary boiler. Patent 1501,- 
090. H. McC. Barr and G. Edgar, e¢/o 
International Blower Co., Box 1070, Pen- 
sacola, Fla. 

HeAtTiInG SysteEM—Providing air heating 
means, and conducting air under control into 
and downwardly through the chimney. Pat- 
ent 1504941. W. A. Collver, 240 Hall Ave., 
Marshfield, Ore. 

BotLer—F or steam or hot water heating 
so arranged as to facilitate the disassemblage 
for renewal of parts. Patent 1504924. R. 
Anderson, Brooks, Alberta, Canada. 





Machines’ and Mechanical Devices 


CLoTH ROLLING MACHINE — Constructed 
to fold and roll, and at the same time mea- 
sure the amount of cloth rolled. Patent 
1499254. A. Rocklin, 31 Washington St., 
Gloversville, N. Y. 

SHvuTTLE—Designed for silk weaving ma- 
chines and having means for easily substitut- 
ing a new pin for a worn one. Patent 
1499256. T. H. Scott, R. D. No. 3, Coates- 
ville, Pa. 

CoMBINED SPRAY AND PAINTBRUSH — In 
which a plurality of nozzles are used for 
applying the spray, which is adjustable with 
respect to the brushes. Patent 1498759. 
J. G. Sehmidt, 1611144 Center St., Mil- 
waukee, Wis. 

PHONOGRAPH ATTACHMENT—F'or increas- 
ing the eapacity of records of ordinary size. 
Patent 1498850. F.C. Meyer, 4256 Wash- 
ington St., Gary, Ind. 

PROTECTOR AND SMASH - PREVENTING 
MECHANISM FoR Looms—Which will stop 
the loom immediately upon the happening 
of any false operation of the shuttle. Patent 
1498847. J. F. Lehman and J. W. Me- 
Daniel, 2527 Besmer Bldg., Fairview, Bir- 
mingham, Ala. 

COLLAPSIBLE ELEVATOR—For elevating 
persons and objects to various distances for 
any desired period of time. Patent 1498813. 
H. G. Sankela and C. F. Stegmeier, c/o 
Preston-Shagger Milling Co., Waitsburg, 
Wash. 


METHOD OF AND APPARATUS FOR PREPAR- 
ING Mortps For Casting — Particularly 
adapted for casting porcelain or metal teeth 
as used in dentistry. Patent 1499207. R.L. 
Folsom, c/o Jones, Pomeroy & Jones, Carl- 
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GREASE-CuP PROTECTOR—Which is read- 
ily applied to protect the exposed threads 
of a grease cup against dirt. Patent 1499,- 
288. D. A. Buell, address Geo. D. Buell, 
Hartland, Mich. 

Mop WRrRINGER—In which the water is 
squeezed out of the mop by presser plates, 
easily operated. Patent 1500058. P. C. 


Courtemanche, 52 Central St., Claremont, 
N. H. 
Tomato CorER—For trimming and re- 


moving the stem preparatory to cooking or 
canning. Patent 1500085. J. Q. Leavitt, 
2751 Washington Ave., Ogden, Utah. 

WELL-Bortnc Toot—Adapted for enlarg- 
ing or reaming a bore or well opening. Pat- 
ent 1500001. W. J. Rogers, 215 W. 13th 
St., Houston Heights, Houston, Texas. 

METHOD AND APPARATUS FOR PRODUCING 
MovING PIcTURES AND SOUND WAVES AT 
THE SAME TIME—By the simultaneous tak- 
ing and delivery of light pictures and sound 
waves by a photographic process. Patent 
1500087. E. Reisz, c/o Fehlert, Loubier, 
Harmsen & Meissener, S. W. 61 Belle, 
Allianceplatz 17, Berlin, Germany. 

LATHE—Designed for metal working such 
as the turning and boring of castings used 
in hat manufacture. Patent 1499707. W.C. 
Thatcher, 1509 John St., Govans, Baltimore, 
Md. 


Sopa Water FountTaIN—In which the 


pushed more readily and to accurately func- 
tion. Patent 1500968. G. C. L. Tisch, 452 
Spring St., Elizabeth, N. J. 

Warp DyEInNG APPARATUS—Wherein the 


dye is maintained in approximately full 
strength with uniform results. Patent 1500,- 
299. H. M. Chase and G. W. Robertson, 


Riverside and Dan River Cotton Mills, Dan- 
ville, Va. 

CIGARETTE MAKING DEvICE—Adapted to 
make cigarettes of uniform thickness 
throughout their length, automatically feed- 
ing the paper to the tobacco. Patent 1501,- 
313. J. E. Crotty, 4816 Kenmore Ave., Chi- 
cago, Il. 

CHOKE Detector—For folding machines 
and other machines used in the printing and 
allied trades. Patent 1501808. J. Prush 
and A. B. Lanigan, 4909 Ft. Hamilton 
Parkway, Brooklyn, N. Y. 

CIRCULATING PuMp—Designed to be em- 
ployed in connection with the lubricating 
system of an automobile or other machines. 
Patent 1501758. M. A. Drees, 482 15th St., 
Milwaukee, Wis. 

CIGAR PERFORATING DEVICE—T°o be used 
in lieu of cutting or biting the cigar end, 
thus obtaining a more perfect draft. Patent 
1501811. C. Schley, 247 Pierre Ave., Gar- 
field, N. J. 

SnHoe-TREE-FoRMING MacHINE—Including 
mechanism by which a single operator may 





beverages are automatically mixed and dis- 
pensed upon the deposit of proper coins. | 
Patent 1499466. A. S. Mandel, 208 El- 
dridge St., c/o J. Rothberg, New York, N. Y. 
ORE CONCENTRATOR—For washing gold 
and platinum from placer sand as originally 
found. Patent 1499471. L. H. Peck and 
W. A. Olson, Good Springs, Nevada. 
PUMPING EQUIPMENT FoR WELLS—Hay- 
ing means to prevent floating sand from 
settling on the packers and wearing the same. 


Patent 1499690. W. B. Pine and I. V. 
Martin, Box 525, Okmulgee, Okla. | 


Am PAN—F or use in the flotation process 
in the separation of minerals and waste. 
Patent 1499496. E. H. Anderson, R. F. D. 
Box 12, Magna, Utah. 

PAVEMENT MARKER—Adapted for marking 
streets, parking places and the like for the 





purpose of providing safety zones. Patent 
1498851. J. T. Narbett, 906 Macdonald 


Ave., Richmond, Cal. 

TwIsSTER—Which will keep the strands of 
yarn divided while twisting them into a 
thread. Patent 1500296. J. S. Bachman, 
e/o Anchor Duck Mills, Rome, Ga. 

Trr-Rop TIGHTENER AND PULLER FOR 
CONCRETE FormMs—For use in connection 
with the construction of concrete walls. Pat- | 
ent 1500204. <A. H. Richard, 502 Commer- 
cial Bank Bldg., Alexandria, La. 





LONG-CHAIN-WARP-TREATING APPARATUS 

-Ineluding warp boiling, dyeing, washing 
and drying, arranged for the passage of the 
warp through a single run. Patent 1500,- 
298. H. M. Chase and G. M. Robertson, c/o 
Riverside and Dan River Cotton Mills, Dan- 
ville, Va. 

VaLvE—Which will prevent the escape of 
steam when in open position. Patent 1500,- 
775. CC. Sonner, address P. Berdar, Chief 
Engr. S.S. “Florida,” A. N. S. S. Co., Pier 
28, San Francisco, Cal. 

CHANGE MAKING DeEvIcE—Having a reg- 
ister actuated by the purchase keys, preserv- 
ing a record of the total of the purchased 
amounts. Patent 1500262. A. Papoulias, 
Steubenville, Ohio. 

Sarety Contrort Device—Adapted to be 
automatically applied to a hoisting mechan- 
ism. Patent 1500408. H. H. Logan, 1765 
Winnemac Ave., Chicago, Il. 

SprInpDLeE Stop-Morion ATTACHMENT FOR | 
SPINNING MACHINES — Which may be 
mounted on any spindle rail to stop the 
spindle without interfering with adjacent 
spindles. Patent 1500982. E. C. Cushman, 
79 Bank St., Room 8, New London, Conn. 
Power-Press GuARD—Which is operated 
by mechanism in the form of a single pedal. 
Patent 1500960. E. C. Regan, 124 Allen 
Place, Hartford, Conn. 

Skin Marx1nc—Adapted to hold marking 
members which may be conveniently heated 
for the marking operation. Patent 1500987. 
O. H. Foss, 18 Hennepin Ave., Minneapolis, 
Minn. 

EMBOSSING MACHINE—For charing wood 
in such manner as to give antique grain and 





wood bark effects. Patent 1500961. E. H. 
Reiber, West Webster, N. Y. 
PUSHER FOR KNITTING MACHINES— 





son Bldg., Pocatella, Ida. 





Which will act to cause the pins to be 








handle any desired number of members to 
be formed. Patent 1502485. O. Olson, 551 
82d St., Brooklyn, N. Y. 

APPARATUS FOR AND METHOD OF CEMENT- 
ING Om WELL CASINGS—By means of which 
a cementing mixture can be ejected to seal 


the formation seat against the seepage of | 
E. V. Crowell, Box | 


water. Patent 1502179. 

1479, Sta. “C,’’ Los Angeles, Cal. 
Hicu-Speep REDUCTION GEARING—Which 

will eliminate errors of alinement between 


pinion and gear teeth due to wear of bear- | 
Cc. F. Clapham, | 


ings, ete. Patent 1502175. 
1822 St. Paul St., Baltimore, Md. 

VALVE GRINDING DEvICE— More par- 
ticularly for grinding what are known as 
overhead valves. Patent 1502015. M. S. 
Bishir, Canyon, Texas. 

HINGED SpmperR—That may be clamped 
about a pipe casing to suspend the same 
while repairs or other emergencies are dealt 
with. Patent 1502628. 
T. R. Ermey, White 
1116, Wichita, Kan. 

Map MountTING AND MEANS FoR OPERAT- 
ING Ir—Whereby maps of all kinds may be 
readily observed, and a course between two 
points quickly determined. 5 


Zagle Oil Co., Box 


Patent 1502536. 


H. F. Ammidown, 20 Chestnut St., South- | 


bridge, Mass. 

OPERATING MEANS FOR CURTAINS—Which 
when associated with a curtain or portiere, 
will be practically invisible. Patent 1502,- 
586. J. Pilny and W. Kuehn, 245 Wester- 
velt Ave., New Brighton, S. I., N. Y. 

ALINING JIG—By means of which the in- 
accuracy between a piston and its connect- 
ing rod may be determined to the thousandth 
of an inch. Patent 1502542. N. A. Best, 
717 Midland Ave., Midland, Mich. 


CoMBINED SHOVELING AND LOADING DE- 
VIcCE—With means for loosening and con- 
veying dynamited coal to a mine car or the 
like. Patent 1502148. E. T. Kell, 1207 FE. 
Main St., Benton, Il. 

PAPER CUTTING MACHINE—With means 
for raising or lowering the knife to position 
where it may be secured or removed from 
the knife bar. Patent 15038408. H. S. 














Williams, 271 Bainbridge St., Brooklyn, 
: a A 
Medical Device 
HypopERMIC SYRINGE — In which the 


needle aids in preventing the escape and 
contamination of the aseptic fluid when not 
in use. Patent 1499508. H. C. Deane, 
Shoshone, Idaho. 

THERMOMETER AND CASING THEREFOR— 
With means for supporting a clinical ther- 


mometer out of contact with a table or other | 


Patent 
St., 


support or preventing its rolling. 
1501801. CC. Nurnberg, 397 Bridge 
Brooklyn, N. Y. 

Nasat Dovcone—For treating abnormal 
conditions of the nasal passages by a simple 


and conveniently manipulated device. Patent 
1502163. W. P. Sprague, San Rafael, Cal. 

CONTAINER FOR HYPODERMIC NEEDLES— 
In which a needle may be sterilized, sealed, | 


and held in a_ sterilized condition until 
wanted. Patent 1501324. L. Eisele, c/o 


F. L. Hanna, ¢/o| 
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| ORTHODONTIC APPLIANCE -—— Readily dis- 
posed in the mouth for the purpose of main- 


taining the teeth in proper alinement. Pat- 
ent 1504942. T. McL. Comegys, P. O. Box 


780, Shreveport, La. 
ANCHOR FOR LOWER DENTURES-—By means 
causing the anchors to eling to the lower 


side walls of the mouth without preventing 
freedom of movement. Patent 1504904. T. 
Roxbury, 29 W. 34th St., New York, N. Y. 








Prime Movers and Their Accessories 

AUXILIARY AIR_INTAKE FOR INTERNAI 
COMBUSTION ENGINES—Which may be posi 
tioned from the engine and manually econ 
trolled at any time. Patent 1500031. J. 
Phillips, 470 Convent Ave., New York, N. Y. 

ENGINE TIME REGISTER—Among its ob 
jects being to simplify engine timing, 
cially for the repairman. . Patent 1499255. 
J. F. Sauer, c/o Sauer Bros., 4th and Main 
Sts., Chico, Cal. 

PIstoN—Provided with means whereby a 
soft packing may be employed for internal 
combustion engines or the like. Patent 
1498835. 6. W. Calta, Platte, S. D. 

Om Sump ScREEN—For straining the lu- 
bricating oil before it is introduced to the 
oil-cireulating pump of an internal combus- 
tion motor. Patent 1501804. V. W. Page, 
c/o Victor Page Motor Corp., Melrose Ave., 
Stamford, Conn. 

IGNITION MEANS FOR INTERNAL ComBUS 
TION ENGINES—Which will eliminate the 
necessity of an electric ignition system, one 
eylinder firing another in order. Patent 
1501505. P. Walters, 49 Cedar St., Dobbs 
Ferry, N. Y. 

Rorarky ENGINE—Which may be run by 
| either steam or air. Patent 1504654. H. O. 
Taylor and L. C. Brown, Sasakiva, Okla. 
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Railways and Their Accessories 








CAR-CONTROLLING DEVICE 
ing the removal of loaded 
from a dry kiln or the like. Patent 1499638. 
L. A. Brake, 1007 W. Main St., Crawfords- 
ville, Ind. 

BRAKING MECHANISM—Especially adapted 
for use with log skidders on steep grades. 
Patent 1499258. S. H. Smith, ¢/o Naul & 
Yawn, Attys., Brookhaven, Miss. 
| BRAKE—So 


-For facilitat- 
ears on trucks 


placed upon a railroad car 
that it will eliminate danger to employees 
when operating the brake. Patent 1500717 
W. J. Quinn, c/o J. J. Moran, Atty., Potts- 
ville, Pa. 

Car TrRucK—Having control mechanism 
whereby parts of a truck may be drawn into 
and out of operation. Patent 1501744. 8. 
B. Brilhart, 370 W. 120th St., New York, 
IN. Zs 

LOCOMOTIVE 





| 


DRIFTING VALVE—Providing 
for the automatic controlled supply of 
saturated steam continuously during drift- 
ing. Patent 1502283. FE. B. Whelan, 1025 
So. 10th St., Omaha, Neb. 

GRAIN CAR Door—The sections of which 
may be readily removed without damaging 
the same when unloading the ear. Patent 
1503173. P. E. Tufts, 811 Canada Bldz., 
Saskatchewan, Canada. 

AtrR BRAKE—For use in conjunction with 
the customary brake equipment employed 
upon railway cars. Patent 1504536. G. A. 
Anderson, Santa Rita, N. M. 

CoMBINED TIE AND RAtL F'ASTENER—For 
releasably holding a rail without the use of 
spikes or similar fastening devices. Patent 
1504262. H. Z. Morgan, West End Station, 
Pine Bluff, Ark. 





Pertaining to Recreation 

GAME APPARATUS—Adapted for playing 
|} a racing game, more particularly simulating 
}a foot race. Patent 1500983. J. H. Deen, 
|2 Marble Hill Ave., Bronx, N. Y. 

BASEBALL GAME BoarpD—Whereby the po- 
sition of players and the act of base running 
ean be efficiently produced on a game-board. 
Patent 1502619. M. M. Doob, 220 5th Ave., 
New York, N. Y. 

GAME—In which tokens are manually 
slidden over a board, the sliding movement 
being controlled by the player’s skill. Patent 
1502607. G. Wright, 1601 Hanover St., 
Aurora, Colo. 

GAME—Comprising a board on which a 
mock game of baseball or football may be 
played by one or more people. Patent 
1503294. W. G. Bishop, 2201 Classon Blvd., 
Oklahoma City, Okla. 

BASEBALL CoveR—-Which will eliminate 








Eisele & Co., Nashville, Tenn. 





the rough and raised edges where the two 
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The Stamp of Our Approval 





Today vs. Yesterday 











tilled 


its clothes. 


salt, for its 


ogee KSTERDAY never traveled in limousines or sent its 
/ mail by airplane carriers. 


Yesterday mined for its 


bread, sheared and spun for 


Yesterday cooked at the open fireplace 


‘and read by the light of the tallow dip. 


Today no longer plows by oxen or horse team; the tractor is 
in the field and the motor car on the highway. We push buttons, 
turn on faucets, shovel in coal and have every convenience, ease 


and speed. 


Science has discovered and developed them; adver- 


tised products have brought them to our knowledge and use. 
Advertisements tell of the new and better products which take 


place of the old. 
what you are getting. 


They help you get what you want and know 


Read the advertisements in SCIENTIFIC AMERICAN regularly. 
Their worth has been investigated for you and they bear our 


endorsement. 
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Patent 1502,- 
Wel Sporting 


leathers are sewed together. 
784. B. Kennedy, c/o Ken 
Goods Co., Gloversville, N. Y. 

EDUCATIONAL GAME—Suited for the in- 
structing of children to spell, and to recog- 
nize objects. Patent 1505010. J. H. Deen, 
2 Marble Hill Ave., New York, N. Y. 

Toy CoNstrucroR—In the nature of a 
card-house-constructor clip, formed of a uni- 
tary piece of material. Patent 1505034. LI. 
Kussner, 923 Fox St., Bronx, N. Y. 





Pertaining to Vehicles 
VALves—Which facilitates the removal of 
the dust caps and felly-engaging clamping 
member, from the valve stem. 
246. G. W. Oakes, c/o Pittsburg 
Glass Co., Crystal City, Mo. 
METHOD AND APPARATUS FOR SIGNALING 
—By which any change in direction or speed 


Plate 





lights. Patent 1499236. L. MeMillan, 2508 
First St., San Diego, Cal. 
JacK—Which may be moved to operative 
| position by power transmitted from the auto- 
| mobile. Patent 1499280. H. A. Alheit, 149 
| Audubon Rd., Boston, Mass. 

COLLAPSIBLE CORE FOR PNEUMATIC TIRES 
| —So constructed that the sliding connection 





PROTECTIVE DEVICE FOR PNEUMATIC-TIRE | 


can be indicated by manipulating the vehicle | 


|may be readily broken but is not liable to} 


accidental disconnection. Patent 1499297. 
P. De Mattia, ¢/o Munn, Anderson & Munn, 
Woolworth Bldg., New York, N. Y. 

Vision SHIELD FoR VEHICLES—Whereby 
a portion of the windshield is 
against the collection of rain, snow or sleet. 
Patent 1498671. 
Ave., New York, N. Y. 

Tractor GuIpe—Constructed to run in 
the furrow with a tendency to move to the 
land side. Patent 1499289. J. W. Buller, 
c/o Buller Coupler Co., Hillsworth, Kan. 

CURTAIN CARRIER—For carrying the cur- 
tains of an automobile when they are not 
in use. Patent 1498661. A. P. Kyle, 
Pelican Motor Co., Glenmore, La. 

SLeD—With an arrangement of springs 
and auxiliary bumpers to yieldingly sustain 
the seat and absorb shocks. Patent 1499299. 
L. G. and F. R. Hatosy, 352 E. 143d St., 
New York, N. Y. 

WAGON AND TRUCK DumPp—Having auto- 
matie means for locking the truck in posi- 
Patent 1498,- 





protected | 


J. S. Peden, 145 Vermilyea | 
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IDENTIFICATION DEVICE FOR VEHICLES— 
Which may be attached in such manner that 
the identification is clearly visible and can- 


not be removed without detection. Patent 
1500980. R. Alfisi, 2243 83d St., Brooklyn, 
i # 


BRACE FOR FeENDERS—To prevent rattling 
or vibration, as well as the sagging of the 
fender. Patent 1501834. D. S. Bachelder, 
723 E. Cerro Gordo St., Decatur, Ill. 

AUTOMOBILE ENGINE BRAKE—Which will 
control the braking action when using the 
engine in compression in coasting down hill. 
Patent 1501363. R. G. Noble, 374 Spreckels 
Bldg., San Diego, Cal. 

SUPPLEMENTARY CooLING Hoop For Mo- 


Patent 1499.- | rors—Adapted to be placed beneath the ordi- 


nary hood, and causing the air to pass in the 
presence of all the cylinders of the motor. 


Patent 1501805. V. W. Page c/o Victor 
Page Motor Co., Melrose Ave., Stamford, 


Conn, 

WHEEL—Combining the function of an 
ordinary wheel and an endless train of large 
anti-friction members disposed to carry a 
load with reduced friction. Patent 1502632. 
T. R. Hasley, Menominee, Mich. 

AUTOMATIC TRANSMISSION FOR MOTOR 
VEHICLES—By which manual shifting of the 
speed gears is entirely obviated. Patent 
1502953. H. R. Hoffman, 2069 Humboldt 
Blvd., Chicago, Tl. 

HATRACK FOR AUTOMOBILES—That may 
be applied inside the top of any type of 
automobile without alteration to the car. 
Patent 1508298. J. A. Campbell, Carbon- 
dale, Ill. 

AUTOMOBILE DIRECTION INDICATOR — 
Which is electrically operated affording 
pedestrians and other cars an indication of 
the turns to be made, Patent 1502940. 
H. T. Cox, 5676 York Blvd., Los Angeles, 
Cal. 

SERVING 
movably 
across the 


TRAY FOR AUTOMOBILES — Re- 
engaging the edges of the body 
forward portions of the seats. 
When out of use may be stored in a small 


space. Patent 1501116. A. M. Inge, ¢/o 
W. J. Bacon, 1613 Central Bank Bldg., 
Memphis, Tenn. 

BRAKE—For the front wheels of a motor 


vehicle, whereby to add to the braking facili- 
ties usually employed. Patent 1501311. W. 
Cooper, 11 Wheaton Place, Rutherford, N. J. 

GEAR CONTROLLER—Adaptable to auto- 
mobiles, tractors, motor vehicles, and 
numerous kinds of mechanical assemblies, 
for changing transmission mechanism. Pat- 
ent 1501353. J. C. McDowell, Punta Rassa, 
Florida. 

ANTISLIPPING Device—Readily applied to 
or taken from a pneumatic tired wheel, and 
with or without anti-skid chains. 

1502718. J. J. Ehmen, R. R. No. 


used 
Patent 
2, Clayton, Ill. 

LIFTING JACK 
Which will serve to elevate a wheel when 
the vehicle is either advanced or moved 
rearward. Patent 1503532. A. L. Holton, 
c/o Interstate R. R. Co., Andover, Va 

TIRE-PRESSURE DeEvice — Wherein the 
parts may be set for a desired pressure, and 
will signal when this has been reached. 
Patent 1504119. O. H. Hansen, 540 40th 
St., Brooklyn, N. Y. 

GrapE Meter—For use with land, water 
or air vehicles, which will afford an accurate 
Patent 1503672. 


FoR MoTrorR VEHICLES— 


the instrument board of an automobile for| fF, W, Thompson, 210 Wholesale Terminal 


a brake. Patent 1500212. A. W. Statler, 
1505 E. 23d Ave., Denver, Colo. 

GLARE PREVENTER FOR HEADLIGHTS—Cap- 
able of ready application to the ordinary 
headlight in general use. Patent 1500941. 
R. H. Ireland, 9114107th St., Richmond 
Bill, N. ¥. 





| ents 





Bldg., Los Angeles, Cal. 
AIR 
operator when the 


indicate to an 
pressure of air 


Cuuck—That will 
desired 











has been reached in filling a tire. Patent 
1503663. J. W. Price, 825 So. Xanthius 
Ave., Tulsa, Okla. 
Designs 
DESIGN FoR A StTovE—Patent 65042. 


W. F. Allen, c/o Allen Mfg. Co., Nashville, 
Tenn. 

DESIGN FOR A Mortuary CANDLE—Pat- 
65070 and 65071. Evelyn L. Kuhn, 
c/o White Tar Co., 56 Vesey St., New York, 
N. Y. 

DesIGN FoR A VEHICLE StTer—Patent 
65008. V. W. Page, c/o Victor Page Motor 
Corp., Melrose Ave., Stamford, Conn. 

DESIGN FOR AN INDIVIDUAL FRYING PAN 
—Patent 65213. 8S. C. Abbey, ¢/o E. Reilly, 
502 E. 55th St., New York, N. Y. 

DESIGN FOR AN INCENSE BURNER—Patent 
65293. S. Morita, San Francisco, Cal. 

DESIGN FOR A MONOGRAM MEDALLION 
Rinc—Patent 65362. C. T. and F. H. Witt- 
stein, Warner and Arch Sts., Newark, N. J. 
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Radiola Regenoflex 
with compartments to hold the bat- 
teries; with 4 Radiotrons WD-11 and 
Radiola Loudspeaker. Complete ex- 


cept batteries and antenna .. $191 
Same without Radiotrons or Loud- 
ME & 4, & «0.6 3.9 44-400 $150 


Want « Radiola this Christmas? 
A gentle hint does wonders. Send us 
the name of the relative who doesn’t 
know what to get you, and we'll 
mail to him—or her—a book about 
all the Radiolas from $35 to $425. 
It may help. 


This symbol 
of quality is 
your protec- 


Or send for the booklet yourself 


for Christmas ideas. 
An, 


tion, 


oa 











Rapio CoRPORATION OF AMERICA have our endorsement. 
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Mickey over the line! Listen to’em 
cheer! ’Ray—Mick! Thousands at 
the game. Hundreds of thousands 
listening in! Everybody’s eager— 
excited— keeping young with new 
enthusiasms. Listening in! 


It’s great to get every word from 
the field—just as sharp and distinct 
as if you stood beside the an- 
nouncer. It’s great to get music 
that comes from miles away, every 
tone and overtone mellow and 


Y—a touchdown / | 


clear. And these are the things that 
are making the fame of Radiola 
Regenoflex. 


The Regenoflex is simple to oper- 
ate. It is non-radiating—doesn’t 
disturb your neighbor’s program. 
It is selective—gets the station you 
want without interference. It is 
sensitive—gets big distances on the 
Loudspeaker. But most important 
is the new tone quality so real that it 
doubles the fun of getting the game! 


“There's a Radiola \ for every purse” 


Radio Corporation of America 
Sales Offices: 


233 Broadway, NewYork 


10 So. LaSalle St., 


Chicago, Ill. 433 California St., San Francisco, Cal 


diola 


REG. U.S. PAT. OFF. 
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Keeping the Telephone Alive 


have learned to depend on the telephone, in fair 
foul, for the usual affairs of the day or for the dire 
the dead of night. 


a matter of course. 


Americans 
weather or in 
emergency in 


Its continuous service is taken as 


The marvel of it is that the millions of thread-like wires are kept 
alive and ready to vibrate at one’s slightest breath. A few drops 
of water in a cable, a faulty connection in the wire maze of a 


switchboard, a violent sleet, rain or wind storm or the mere falling 


of a branch will often jeopardize the service. 


Every channel for the speech currents must be kept electrically 


intact. 


The task is as endless as housekeeping. 


Inspection of 


apparatus, equipment and all parts of the plant is going on all the 


time. 


though miles away. 


Wire chiefs at 


“test boards” 
Repairmen, the 


locate trouble on the wires 


“trouble hunters,”” are at 


work constantly wherever they are needed in city streets, country 
roads or in the seldom-trodden trails of the wilderness. 


Providing telephone service for this great nation is a huge under- 


taking. 


To keep this vast mechanism always electrically alive and 


dependable is the unending task of tens of thousands of skillful men 


and women in every state in the Union. 


PHONE a> 
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MERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


BELL SYSTEM 


run Policy, One System, Universal Service 











GEARS 


All Kinds-Small 
The mest aecur gte made and prices 
reasonabie carry a complete 
line of weare in stock for ten mediate 
shipment. Can also quote on special 
gears of all kinds. Send us your in- 
quirte 
Wr ite for Catalogue 20 


CHICAGO STOCK GEAR WORKS 
105 South Jefferson Street Chicago 











$450 A 


2 want a represen- 
ativeinevery county 
at once to advertise, 
deliver @ 


(x 


accept orders, 
ovr marvelous 


Quick-Edge Knife and 
Shear Sharpener to every 
No talking necess- 
Sold upon absolute 
money-back guaranty. 


$15.00 Per Day 4 


Sharpens any kitchen, paring, carvin 


home. 
ary. 


knife, or shears in 10 


can use it 
——, d i<- -¥ 


NEW INVE 


No competition. 










new 


A chil 
Low 


second 


=. aatiie. al 


NTION—JST OUT 


Abolishes dull knives and shears forever from every home. 


No charge for territory. 
start first 
Send no money. 
Ray Carter, of Mass. 
Forest Webb, of Pa., 
Act at once. 


delay 


lars——F REE. 


profit $12. 


Business furnishes oan. 
No experience required. No 
Just write for complete particu- 
sold 36 in 2 hours— 
sold 12 in 3 hours— 
Write Now. Send name and 


address, and give name of your county. 


QUICKEDGE SHARPENER CO. 


1651 Sharpener Bidg., 


Jackson, Mich, 











AMERICAN TEL, AND TEL. 


BARNES 







Runs from lamp socket 


Rockford, Il. 


RACINE DUPLEX BAND SAW 


Another Racine cutting machine that will save you time 
and material. Saws anything — woo soft 
metal, or steel. Easy to locate where you want it. 


Vibrationless, ball- aaphee mounted wheels assure great 

















accuracy —— blades last 
many times longer. A 
demonstration will con- 
vince you. 

Use “Racine” H. 


Wood and Metal Band 
SawBladesand**Racine™ 
H. S. Tung- 
sten Power 
and Hand 
Hack Saw 
Blades. 


There is a Racine H. 
S. metal cutting ma- 
chine for every 
requirement 


Write 
for literature 
RACINE TOOL & MACHINE CO. 


Dept. B’_ Racine, Wis., U.S.A. 
“STANDARD THE WORLD OVER” 
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The Scientific American Digest 


A review of the technical and trade press, consisting of abstracts 
from leading articles announcing the newest develop- 
ments in industry and engineering 


Exact references to the sources from which these abstracts and quotations are made follow 
each abstract, the numerals referring respectively to the volume, number, and pages occupied 
by the original article in order that those who wish for further data may refer to the 


originals. 


Other digests appear elsewhere in this issue 





| Everyone 


Automotive 


Guiding Without Seeing.—In addition 
to the proposals to equip French Channel 
ports with the Loth cable system, which 
enables vessels equipped with the necessary 
apparatus to guide themselves electrically by 
means of a submarine cable, it has been 
decided to equip the Paris-London airway 
with the system, so that in foggy and cloudy 
weather there will be no danger of airplanes 
straying from the direct route. <A large 
number of French airplanes are to be 
equipped with the Loth apparatus. An over- 
head eable is to be provided between Paris 
and Boulogne and a submarine cable be- 
It is 
hoped that the first section of the line will be 
ready for use next May, for the difficulties 


which originally stood in the way of the 
scheme have been removed. Originally, the 
peasants across whose land the overhead 


line is to run protested and asked that the 


eable should follow the road. Such an ar- 
rangement would, however, have rendered 


the cable useless, as the route must of neces- 
sity follow a straight line. 
ing now stands in the way of the work be- 
ing commenced.—The Engineer. 

Nearly All Recent Research Work 
lealing with the effect of fuel and water on 
lubrication has made it evident that an en- 
gine which 
ture quickly is less apt to suffer from trouble 
due to dilution and water contamination of 
crankease oil than one which heats up slow- 
ly and perhaps never attains a good work- 
ing temperature during average short run 
service. This points to the desirability of 
having a minimum amount of water in 
eylinder jackets and of preventing 
until a working temperature is 
attained. Granting this, a narrow jacket 
space has obvious advantages, providing 
proper circulation is assured. Another de- 
sirable arrangement, used to advantage in 
some aircraft engines and equally applicable 
to automobile engines, is one in which the 
water is brought in near the top of the 
jacket and close to the hottest parts, such as 
exhaust valves and spark plug, and is not 
positively circulated through that part of the 


good 


jacket which surrounds the cylinder bore. 
This enables the cylinder walls to attain a 
desirable temperature quite quickly, the 


water surrounding them being circulated only 
by thermosyphon action, while parts likely 
to overheat are kept cool by the forced cir- 
culation around valves and head. An engine 
having this arrangement undoubtedly will 
attain a suitable operating temperature quite 
quickly, especially if jacket space is narrow, 
and consequently should be more nearly free 
from dilution troubles than engines in which 
eylinder walls are kept too cool.—Auto. 
Ind. 

A Flexible Locomotive Power Plant.— 
thinks he knows all about the 
locomotive, because it has been with 
but today we have a new steam 
This statement is proved by the 


steam 
us so long, 
locomotive. 


|epoch-making records of the Altoona test 
plant of the Pennsylvania Railroad. The 
|new complete power plant on wheels and 
rails produces power at the rate of one in- 


| dicated horsepower for the 
| 1.79 pounds of coal, 


| 


| 


| 


consumption of 
with even higher effi- 
ciency to come. fecords as low as 13.5 
pounds of steam per indicated horsepower- 
hour put the steam locomotive in the class of 
efficient non-condensing power plants. Few 
persons know that locomotives have been 
built and are in service with power enough 
and flexibility enough to enable them to haul 
10,000 tons at 18 miles an hour on level | 
track on the one hand and to haul trains of 


Finally, a de-| 
cree of expropriation was passed, and noth- | 





| ago. 


attains a good working tempera- | 


been designed and built. Seven were of 
French design, three were British, two 


American, and one Italian. Apparently only 
six of these engines have been developed to 
any great degree—three British, one French, 
one Italian, and one American.—American 
Machinist, 61:5, 4 pp., ill. 

The Air Service to the new Rouyn 
goldfield of Quebec, which was inaugurated 
late last May continued to be a marked 
success all during the warm weather months. 
The new gold district lies in a general east- 
ward direction from the famous silver min- 
ing camp of Cobalt, Ontario, it being re- 
garded as an extension of the same 
logical area across the boundary into Que- 


veo- 
geo 


bee. The new region was at first accessible 
only by canoes following rather circuitous 
routes, and by foot. However, the difficulty 


of getting into the area for prospecting was 
altogether minimized by the opening of an 
airplane service whereby it was possible to 
fly into the new district in 50 minutes, at 
a cash fare of forty dollars. Passengers and 
supplies were transported almost daily dur- 
ing the whole summer and no accidents oe- 


eurred. The service was maintained as a 
private enterprise, by the same company 
which ferried prospectors into the so-called 


district of the 
The latter 
ealled, turned 
by a timber prospecting 
exictement. 


“gold” Labrador coast a year 
“discovery,” it will be re- 
out to be a hoax committed 
party which wanted 
By ordinary means this locality 


|} was inaccessible until late in June, but the 
airplane carried in a large number of pros- 
pectors late in winter. No gold was found, 


the | 
cirecula- | 


from 
such 


not detract 
service on 


this, of course, does 


feasibility of airplane 


but 
the 


occasions. What would such a_ service, 
operating daily, have meant in the first days 
of the Klondyke? 


Alcohol for Motor Fuel.—France is one 
of the nations that has taken alarm as to 
the souree of volatile fuel, and elaborate 
experiments have been undertaken to deter- 
mine how far a mixture of leohol and 
common hydrocarbon fuel can be made prac- 
ticable. A report on results so far attained 
appears in the Ann. d. Chim, Anal. et Appl. 
({[2], 1924, 6, 136), prepared by George 
sjaume. It has been found that absolute 
aleohol is much better suited for admixture 
with the hydrocarbons than when water is 
present. With the absolute form, about 
equal parts of the two liquids can make a 
stable mixture. Some adjustment of the 
motor is needed to secure efficient service, 
but this problem has been solved. It is 
claimed that the aleoholized fuel is less 
likely to produce knocking. The manufac- 
ture of an aleohol containing only traces of 
water by the ordinary methods is an ex- 
pensive process. The committee investigat- 
ing the matter has adapted a method devised 
by Sydney Young and used in certain French 
distilleries. It consists in rectifying the 
aleohol in the presence of benzine. The 





distillate consists of benzine, water, and a 
|small quantity of the aleohol; the greater 
portion of the latter remains in anhydrous 
form in the still. Operations of this char- 
|acter have been earried on to the amount 
of several thousand gallons per day. The 
problem of the denaturing of this alcohol 
has also been considered.—Jour. Franklin 
Inst. 


| Two-Hour Flights between Europe and 
or at an altitude of 10 miles and with 
2000-horsepower motors, are forecast by 8S. 
Lindequist, a widely known Swedish air- 
| plane constructor. One of the greatest aims 
}in aviation in the immediate future should 
be to cut down the flying time between con- 
tinents, says Mr. Lindequist, and this prob- 
ably can be done by flying at extremely high 
|altitudes. The effect of gravitation de- 


4500 tons with ten minutes’ clearance ahead lereases with the increase in altitude, and it 
| of a passenger train which is scheduled at 


49 miles per hour for 90 miles without a 
stop, on the other hand.—Research Narra- | 
tives No. 82; Eng. Foundation. 


Only Thirteen Airplane Engines, Rated | about 10 miles. 


| has been estimated, he says, that a plane 
which has a speed of 100 miles an hour near 
the surface of the earth can attain a speed 
of 1200 miles an hour at an altitude of 
At such a height the rarity 


at 600 Horsepower or Over, have actually 'of the atmosphere would constitute a disad- 


Co. and other advertisers on this page have our endorsement. In dealing with them please mention SctENTIFIC AMERICAN. 
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Caribbean 
GINA 


23 Day ~ 16 Day Cruises 
on the 


GREAT 
| WHITE 
| FLEET 


Havana, Cuba; Jamaica; 
Panama Canal; Costa 
Rica; Colombia; Guate- 
mala and Honduras 


‘© CRUISES to the West 

Indies — or elsewhere — 

offer so much in shore excur’ 

sions, hotel accommodations 

and genuine hospitable treat- 

| ment, afloat and ashore, as 
Great White Fleet cruises. 


On these magnificent steam- 
ships, specially built for tropic 
cal travel, every passenger is a 
guest, with all the considera- 
tion and privileges accorded 
honored guests. 


Food, service, amusements— 
which means everything from 
auto trips to deck sports—are 
of the unvarying high quality 
which has made Great White 
Fleet cruises known the world 
over as the final word in lux- 
urious travel. 


Remember that the United 
Fruit Company carries only 
first class passengers on all 
its ships, and this unvarying 











|a motor would probably have to develop 





vantage both to the ordinary motor and the 
ordinary propeller. But this difficulty can 
be overcome, declares Mr. Lindequist, by 
using a propeller with adjustable blades so 
that the pitch of the blades could be altered 
with the density of the air, and by using 
special compressors for the motor which 
would compensate for the decrease in| 
barometric pressure at high altitudes. Such 


about 2000 horsepower.—Auto. Ind. 
The Cuff-Valve Engine used at the 


Grand Prix races at Lyons, France, presents 
a very distinctive external appearance by 
reason of the two sides being exactly alike; 
there are a carbureter and an exhaust pipe 
on both the left and the right. Near the 
top of each cylinder barrel there are eight 
ports, the upper ring of four being for the 
| intake, and the lower ring of four being for 
| the exhaust. This explains whv there are a 
carbureter and an exhaust on each side of 
the engine, for the ports are almost equal 
to the circumference of the cylinder, and 
there is an area both for the admission of 
the fresh mixture and for the evacuation | 
of the spent gases of 214 square inches for a 
eylinder having a total volume of practically 











policy makes easier the well 
established rule that every pas- 
senger is a guest. 


... and the fact that we do 
not send out casual cruises to 
the Tropics aids us in main- 
taining our wonderful service, 
for twice a week, every week in 
the year, Great White Fleet 
ships sail from New York and 
New Orleans. 


You can enjoy our cruises in 

June or December or any 
month of the year, for there 
is always a Great White Fleet 
ship to bear you southward. 


Write for our new illustrated booklet, 
“Caribbean Cruises,” telling about the en- 
chantment of the tropics and the quality 
and service of Great White Fleet ships. 


Address Passenger Department 





























UNITED FRUIT COMPANY 
Room 1658, 17 Battery Place, N.Y. 
General Offices: 131 State St., Boston,Mass, 












race roman 








20 eubie inches. The Schmid cuff valve, 
| which is the subject of recent patents in 
| both France and foreign countries, has the 
advantage, in addition to providing a very 
big port area, of permitting exceedingly 
rapid covering and uncovering of the ports 
without, of course, any danger of the “‘float- 
|} ing” at excessive engine speeds. The cuff, 
which is a split ring nearly two inches in 
depth, weighs 4% ounces, and is operated 
by an inverted steel T-piece, the stem of 
which is of circular section guided in the 
detachable cylinder head. The necessary 
reciprocating motion is given to the cuff 
valve by means of a train of spur pinions 
at the front and a couple of eccentric shafts 
contained in an aluminum housing bolted 
on the cylinder head. For each cuff valve | 
there is a pair of short, circular section | 
shafts, one telescoping within the other, 
each one mounted by a split bearing on to| 
the opposed eecentric shafts. Connection 4 
made from this pair of telescoping shafts 
to a bell-piece serewed on the extremity of 
the T-member, thus obtaining an irregular | 
reciprocating motion of the euff valve, the} 
speed being high for the opening and closing 
of the ports, and practically nil during the 
compression and firing strokes.—The Autocar 
(see No. 1502). | 

A Soft Metal Hammer for Mechanics, | 
which is made of metals that will not jam, | 
dent or chip fine threads or machined parts 
has been put on the market by a Worcester, 
Mass., manufacturer. These hammers are 
made in weights ranging from 3 to 5% 
pounds, the lighter weights being of babbitt 
metal and the heavier ones of bronze. | 
Garage mechanies especially find such soft 
hammers valuable, for they have frequently 
to hammer fine parts which would be 
rendered shabby in appearance by pounding 
| with the ordinary steel hammer. 
Superchargers for high-speed racing | 
engines run at tremendous speeds. Hitherto, 
says Autocar, no details of the actual blower 
speeds have been given, and it is interesting 
to learn that on one engine a double step-up 
drive gave the blower eight times the speed 
of the engine, so that at the maximum) 
}engine speed of 5200 r.p.m. the blower was 
| driven at 41,600 r.p.m. It is further stated 
| ths at an increase of 12 miles per hour was | 
| imparted to the speed of the car by the 
addition of the supercharger. 

Discussing Alcohol as Fuel, Sir Charles 
H. Bedford stated at the World Power Con- 
ference that in many parts of the world 
active production or experimental investiga- 
tion of the possibilities of producing power 
j alcohol is being carried on, from raw ma- 
terials offering the most favorable economic 
conditions in the particular area. Molasses, 
maize, sweet potatoes, flax pulp, cassava and 
nipah palm, are chiefly the bases employed. 
There are innumerable patented mixtures 
with varying amounts of alcohol in their 
compositions, but perhaps the three best 
known fuels are Aleogas, Discol and Natalite. 
These have been manufactured for some 
time in fair amounts and have been used 
successfully. Natalite is a complete substi- 
tute for petrol. 
other alcohol fuels. It is self-contained, that 
is to say, it is essentially a mixture of 
aleohol and ether, the ether being easily and 
cheaply manufactured from alcohol. Small 
amounts of other substances are added to 
conform to the excise regulations which re- 
quire all power alcohol to be denatured or 
rendered unfit to drink, and for other special 




















SCIENTIFIC AMERICAN 








In this it differs from most | 








purposes.—Power. 


NATIONAL CARBON Co., INC. and Unirep Fruit Co.have our endorsement. 
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Columbia 
Hot Shot 
contains 
4,5 or 6 
cells in a 
neat wae 
ter-proof 
Steel Case. 


OWER and pep set on a hair trigger, that’s what 
the Columbia Hot Shot brings you. Hitched to a 
gas engine these electrical huskies hop on the job 
instantly. Their fat, hot sparks explode the whole 
charge, bringing to the work power that makes saws 


For farm and mine 


and camp; at home and afield, Columbia Eveready 
Dry Batteries are ever-ready to put their last ounce 


of energy into the job. 


their strength. 


When idle, Columbia Evereadys do not fret away 


Resting, they renew their energy 


and store up fresh pep to zip through the circuit at 


the word “go.” 


Binding Posts at no extra cost to you. 


Don’t just ask for “a dry cell.” Ask for “Columbia 
Eveready” by name and get 100% battery efficiency. 
Columbia Eveready Dry Batteries are sold by imple- 
ment dealers, electrical, hardware and auto accessory 
shops, radio and marine supply dealers, garages and 
general stores—Columbia Eveready Ignitors can be 
purchased equipped with Fahnestock Spring Clip 


Manufactured and guaranteed by 


NATIONAL CARBON Co., 
Canadian National Carbon Co., 


Limited, Toronto, 


Inc., New York—San Francisco 


Ontario 





for 


—gas engine ignition 
—telephone and telegraph 


—doorbells 
—buzzers 


—motor boat ignition 


—heat regulators 


—tractor ignition 

—starting Fords 

—tinging burglar 
alarms 


—protecting bank vaults 


—electric clocks 


and outbuildings 


—running toys 
—tadio “A” 


—calling Pullman porters 
—firing blasts 
—lighting tents 





In dealing with them please mention ScrmeENTIFIC AMERICAN. 
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direetly from zine sulfate ore, and indica- 
tions point to the possibility of producing 
niekel, tin and other metals directly from 
ores in the near future.—Hlec. World. 


The First Transcontinental Telephone 
Line was completed in the summer of. 
1914 and early in the following year three 
transcontinental telephone circuits were 
placed in commercial service. The opening of 
these first circuits, while marking a most im 
portant stage in the progress of long distance 
telephony, has been followed by many de- 
velopments which have made possible in- 
creased overall transmission efficiency and 
improved quality. Two outstanding charac- 
teristies of these new open wire circuits are 
that they are non-loaded and that the re- 
peaters are of an improved type, the number 
being increased in consequence of the higher 
attenuation. With these long non-loaded 
circuits increased speed of propagation and 
smoother characteristics are obtained result- 
ing in less echo effect and better volume. 
Better attenuation-frequency characteristics 
are obtained and the quality is further im- 








proved due to the elimination, to a large 
extent, of transients. Changes in line 
attenuation with weather conditions are also 
considerably reduced. With the improved 
repeaters and balancing networks it is pos- | 
sible to obtain a higher degree of balance | 
at the various repeater points. The im-| 
proved transmission characteristics of these | 
repeaters also contribute toward better | 
quality. joth of these improvements are 
important in view of the increased number 
of repeaters in the circuit. The use of this 
improved type circuit has been extended | 
during the last few years to connect a large | 
number of the important cities in the United 
States. One of the most recently established 
of these circuits is the Chicago-Los Angeles 
circuit routed over the southern transcon- 
tinental line. This and other through cir- 
cuits on this line from Denver via El Paso 
to Los Angeles were established last year 
in order to provide for the growth in trans- 
continental traffic and to make available a 
second route as protection for the through 
service to the Pacific Coast.—Bell Sys. Tech. 
Jour., 3:3, 10 pp., ill. 

Generating Power at the Mouth of the 
Mine is not nearly as feasible as it seems 
to many, says Elec. World. The proposal 
to establish near pit heads a number of 
superpower stations for electric supply has 
fired the imagination of laymen and news- 
paper writers both here and in England. 
Even etigineers who ought to know better 
have succumbed to the suggestion. There is 
no doubt of the savings in generation of 
electricity made possible thereby; but the 
trouble is, and it is an insuperable one, that 
nature has rarely seen fit to put coal and 
water together. However, for every ton of 
coal burned under modern  power-house 
boilers from 600 to 1000 tons of water is 
required to condense the steam discharged 
from the turbines. That is why superpower 
stations must in the main be built on large 
rivers or at tidewater, and that is why the 
great interior cities of this country and of 
Ingland are handicapped in the erection of 
superpower steam stations. Coal is usually 
obtainable, water is not; and modern sta- 
tions require a thousand times more water 
than eoal. As a matter of fact, the Water- 
side station in New York City pumps more 
water for condensing purposes than the 
whole city of New York consumes for all 
purposes, and the same is true of the’ Com- 
monwealth Edison Company of Chieago and 
numerous other public utility companies 
possessing huge steam generating stations. 
A station at the coal mine is ideal, but, like 
many ideals, rarely works out in practice. 

A Submarine Cable in one continuous 
length of 2700 feet has been recently laid 
across the Hudson River at Garrison, just 
below West Point. The make-up of the 
cable and the method of laying it presented 
some features not encountered in every-day 
practice. The cable is to carry current from 
the east side of the river to the west side 
for local distribution in the immediate 
vicinity of Garrison. Power is to be trans- 
mitted at first at 2300 volts with ungrounded 
star-connected transformers, and this will 
later be changed to 4000 volts with the 
neutral grounded.—Hlec. World, 84:8, 2] 
pp., ill. 





General 


The Secret of Hardening Copper, lost 
2000 years ago with the passing of ancient 
Egyptian civilization, has been found ‘acci- 
dentally by a railway switehman with an 
eighth grade education. The switchman, 
James Earl Cummings, 33, with a wife and 
six children between the ages of 1 and 10 





TIMKEN ROLLER BEARING Co. have our endorsement. 
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t Results~ 


from the operation of 
machinery equipped with 
Timken Tapered Roller 


Bearings. 


The National Acme Company says: 


“The use of Timken Tapered Roller Bearings for 
both front and rear of the spindles in the new NAM. 
CO Semi-Automatic Six Spindle Driller, not only 
takes end and radial loads, but reduces friction, re- 
quires fewer parts, and, in addition, provides an 
increase of fully 100 per cent in spindle speed.” 
There’s a production story. 


The Chisholm-Moore Company 


—made a test of the Matchless Adjustable Overhead 
Trolley, the wheels of which are mounted on Timken 
Bearings. One ton was suspended from the trolley. 
It was found that a pull of only fourteen pounds was 
sufficient to move the trolley and its load. This 
test should interest the builders and users of material 
handling equipment for it proves Timken power 
saving. 


The Cleveland Armature Works 


—manufactures polishers, the main shafts of which 
are mounted on Timken Bearings. Six of these 
machines have been in operation at 3600 R. P. M. an 
average of eighteen hours a day over a period of two 
years polishing bumper cross bars. To date this 
equipment has not occasioned a moment’s delay in 
production and the bearings are as good as new. 
That is Timken reliability. 


Whether You Build or Buy 


—Timken economy, durability and trouble-free per- 
formance should interest you. If you build industrial 
equipment, the installation of Timken Bearings will 
bring greater sales possibilities. If you purchase 
industrial equipment, bear in mind, Timken equipped 
machinery pays larger profits through increased pro- 
duction and lowered production costs. 


THE TIMKEN ROLLER BEARING COMPANY 
INDUSTRIAL DIVISION 
CANTON. OHIO 


TIMREN 


Tapered 
ROLLER BEARINGS 


© 1924. T. R. B. Co. 
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today has a check for $1,500,000 paid | 
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4 {-——— — i him outright for his discovery by a big | 
|copper company in Detroit. He was broke | 
TF 1864 1924 a week ago. He was cleaning the copper | 
j ) |gaskets of his automobile, a low-priced car 
Executor: bop , Ai 
mir ; aa nn 5 we 7 |of disreputable appearance, when he stue 
Wi . [Trustee : Y |them into a mixture which he “figured 
|} re you Guardian ? | | would clean them best.” The gaskets, he | 
) . ‘ 5 7) | «discovered, would spring back to their bent | 
\ | Executive : il form when he tried to straighten them. He | 
it | v2 il told sone of the boys at the shop about it, 
} THE securities which are under it and they “ag his oe was a: Bens 
ial f your control can be safeguarded | 4 | patented the device, demonstrated it before 
it | ’ “ ; i officials of the large Detroit company and 
mil | by placing them in our care. m | received a check for $1,500,000. This in 
u) j Uj | teresting but fictitious newspaper yarn is 
{| This service includes— il quoted in an editorial in Chem. and Met. 
rm Col Bip , | i Eng., which continues: “It is surprising how | 
wii ollecting ane ee" y many readers give credence to such a fable 
Wi Crediting or remitting collected il without stopping to weigh the probable 
m | income. | "1 monetary value of such a process, if there 
ual Rendering regular statements of were such a process. To the ancients even 
" securities held and income the comparatively slight hardening obtained | 
Wii collected. m™ |by cold work or the addition of alloying | 
nl | Advice in regard to securities. uJ | metals was of great importance, but in these 
it | days of alloy steels a method of making 
: fr | copper really hard would have only a limited 
HT Any ers W ‘ pally ‘ t 
f | Any of — officers will be glad to WJ }commercial value on account of the high 
Wt explain fully this complete service. f]] | cost of the metal.” 
{]} , il Power is being made a _ political issue, 
Send for booklet says Eng. News-Record. There is a form 
(] ee . } il of political philosophy which holds that 
i Acts as Service in the Care of your 4 ™ | power can be generated by falling water and 
ii Executor Securities’’ a vee n distributed to the home and factory for 
qi Trustee It practically nothing—certainly for less than 
T} and la iia aie die - - —| Under il when steam is used as the generating force. 
il | Administrator Acts as Transfer Agent or Registrar | Mortgages 7 This i is a philosophy founded on ignorance 
n or worse and its propagation 1s vicious 1m 
Tai — — Lo 1) | the extreme. The figures on the relative 
Hs | + |costs of power from different sources are 
LW | | sufficient indication of the complications of 
} ( EN I RALUNION TRUST COMPANY ] | power cost to the consumer and an answer | 
a to those who assume that to insure cheap | 
L FLAZA OFFICE 42ND STREET OFFICE Uj | power it is only necessary for the state to 
| th Ave. & 6oth St OF EW ORK Madison Ave. & 42nd St il develop its water powers. In and around 
na : ?) > ee ~ |New York City, for instance, local steam 
it 50 BROADWAY, NEW YORK U} | power and a combination of loeal steam and 
y) : T] | loeal hydro ean suecessfully compete against 
“ ( epital, SUurpl ‘us and U naiz ded Profits over 36 « «NGllion Dollars + | plant-at-mine power and are not far in ex- 
" > . i cess of the cost of loeal steam combined 
if Member Fevrrat Reserve System il with St. Lawrence or Niagara power. Even 
| at Philadelphia or Baltimore plant-at-mine 
oe U power has little if any advantage over local 
==========SS=== SSIES ESE SESE 3363533 steam or the combination of loeal steam and | 
local hydro while at Pittsburgh, all three | 
, . are about on a par. The reason for this| 
e apparent discrepancy lies chiefly in three | 
j hie V erdict | things—the high cost of transmission, the | 
limit on the location of mouth-of-mine plants 
| ° P ° ° . " |imposed by the great volume of condensing 
| Scientific American Findings in E. R. A, |[} water such plants need, and the fact that 
the cost of fuel in the region to which plant- 
| The condensed reports of the Scientific American Committee at-mine power can be transmitted economi- 
| investigating the’ Electronic Reactions of Abrams, together with the cally = low that local a —— _ 
| . : : . P | success , ”) te agé s ? arger 
actual tests, findings and the verdict of the Committee at the con- poner _—y compen es. ea , 
clusion of its investigation. In pamphlet form, 16 pages. 10c per copy. Shall We Have a Christmas Tree En. | 
dustry ?—Instead of futilely berating a 
! | sentimentally callous world for denuding our 
A | forests of young trees to supply the great 
- annual Christmas-tree market, the North- 
233 cmenend New York City eastern Forest Experiment Station is trying 
ame ce me A — out the possibility of growing trees pur- 
— —— = posely to supply that market. In a planta- 
tion of two-year-old Seoteh pine that the 
station has just initiated for experimental 


What other investment 
is so well known? 


First mortgages on real estate—ask any investor 
of the older generation what he or she thinks of 
them. Their safety and their satisfying rate of 
interest are a family tradition. 


an interest rate, in Miller First Mort- 
gage Bonds, up to 7%. 

We have published a booklet, ‘‘The 
Premier Investment,’’ which describes 
mortgages and mortgage bonds from 
the earliest times to the present. A copy 
will be sent to anyone interested in safe 
investments. Mail the coupon today. 


CUCEEOUCEREONOORCEROOSORRSREORDORES 





still demand- 
ing safety and a good rate of interest, is 


The rising generation, 


putting millions of dollars into first 
mortgages, but in the modern form— 
bonds with semi-annual coupons at- 

iched —denominations of $100, $500, 
$1,000-—maturities 2to 15 years. And 
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G.L.MILLER &CO. 


INCORPORATED 
4311 Carbide and Carbon Bidg., 30 East 42nd St., 
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New York 


nd, without obligation, booklet “The Premier Investment,” 
first mortgage bond issue. 


Please « with circular de- 


scribing a7 
Name 


Address. 





CENTRAL UNION Trust Co., G. L. Mituer & Co, 


and other advertisers on this page have our endorsement, 


purposes in cooperation with the Forestry 
Department of the Massachusetts Agri- 
eultural College at Mount Toby, Mass., 
Norway spruce seedlings have also been 
planted, on half the plots, at the centers 
lof the squares formed by the 6 by 6-foot 
spacing of the young pines. Here it will 
be possible to test out the feasibility of 
raising Christmas-tree stock in mixture with 
a pine plantation, the spruce to be removed 
when it is large enongh for a ready sale. 
By thinning out the spruce in this fashion, 
it is hoped that the growth of the other 
species will not be retarded. By planting 
half the plots in this way and comparing 


them at later observation periods with the 


plots on which pine. only has been put in, 
the suecess of the experiment will be defi- 
nitely determined.—Jour. Franklin Inst. 


The Principle of the Davon Super- 
Microscope depends upon the use of a 
collector and secondary objective between 
the usual primary objective and the ordi- 
nary eyepiece of the microscope. The prin- 
|ciple of the system consists, in essence, in 
replacing the usual eyepiece by a microscope 
(ealled the secondary). This is made prac- 
| tieable by the interposition of a specially 
| designed lens (called the collector). The 
!eombination of collector and secondary 
microscope may be regarded as an attempt 
= constitute a superior principle in eye- 
| piecing. Photography is thus performed 
| with the three lenses: primary objective, 
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Oliver B. Bridgman Charles L. Edey 
Eugene K. Austin 


Bridgman & Edey 


Members N. Y. Stock Exchange 
One Wall Street 


Telephone Whitehall 1815 


| Brokerage Service 
Accounts carried on conservative margin 


| in both odd and full lots. 
| 


Out of town orders receive special atten- 
tion. Your visit while in New York 








cordially invited. 




















MOUTHPIECE 


Enables you to speak 
in low tones — even 
whisper— yet give perfect understanding 
to listener at other end of wire. Keepsecret 
your confidential conversations! Try a 
Whisper-it on your telephone. $1.00 pre- 
paid. Money back if not entirely satisfied. 
Live agents wanted. 





Ss. A. COLYTT LABORATORIES 
565 W. Washington St., Chicago, Ill. 
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low prices. 
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We do the most perfect and highest cl iss job of se building known to 
the typewriter indus’ Our machines do perfect work and last for 
ears and years. Just like new. The L.C ‘Smith is the easiest machine 
tooperate and you caneasily type your own letters, Complete lessons 
on ing. 44 gin our ear antee every, me machine. 
pa toda: pepe today for Free Bookiet of Vatuabie Ne 
information, Big Catalog and our Special 
ot 360 ye Grand Avenue 
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‘ormer lier and Instructor. University “ot Illinois: 
also former Director ool ibe Illinois Society of CI , and of the 
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Accountants | ‘tuition fee—eas: Write now forinforma’ 
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Pershi 
Hotel” 


CHICAGO 
Cottage Grove Ave. at 64th St. 


HIS, the newest of Chicago's 

fine hotels, offers quality of ac- 
commodations at rates as low as 
from $2.50 to $5.00 a day. Each 
room is large, airy, has private bath 
and is exquisitely furnished. 


Get off the train at the 63rd Street or the 
Englewood Station and you are a few min- 
utes from the Pershing, which is located in the 
heart of the famous VVoodiawn business and 
amusement center. You can live in great 
comfort at the Pershing at half the cost of 
the same accommodations in any good down- 
town hotel. 
HARRY E. RICE, President 
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exuses, the addition of an eyepiece. In visual 
work the four lenses are used. When an 
obieect is in foeus the pencils of rays which | 
have passed through the objective diverge 
to form an image which is concentrated in 
and magnified by the ordinary type of eye- 
piece. In the super-microscope the function | 
of the collector is to collect and concentrate | 
these rays in the same way as the field lens 
of a Huyghenian eyepiece acts, but at a 
point much closer to the primary objective. 
The result is that an image is formed be- 
youd the collector, This image is both 
smaller and brighter than that in an ordi- 
nary eyepiece and it is this image which the 
secondary microscope magnifies. The dis- 
tance of the “Collector” from the “Primary” | 
ean be varied, and variable magnification 
obtained thereby in conjunction with the 
distance of the “Secondary” from “Col- 
lector.”—English Mech. 


It Takes Nerve, says Eng. and Min. 
Jour.-Press to pursue uncharted courses 
even When there is no alternative. Necessity 
may be the mother of invention, but courage 
is not always its offspring. During the war 
the Anglo Saxon Petroleum Co., in Sara- 
wak, found itself confronted with a situation 
invoiving the possibility of serious loss were 
the wrong decision made. Some loss was 
inevitable, but the problem was to make it 
as small as possible. About 30,000 tons of 
distillate was on hand. Though of a value | 
estimated at about £450,000, there was 
neither use for it nor storage capacity avail- 
able at the moment. Its total loss by wast- | 
ge was threatened. The novel expedient | 
was adopted of pumping it into wells that} 
were known to have almost exhausted the 
oil sands into whieh they had been drilled. 
Thus the entire 30,00€@ tons of distillate was 
disposed of, the pump pressure at times 
rising to more than 100 pounds per square 
inch. Later on, in 1919, these wells were 
pumped again, and it is estimated that 
about 14,000 tons of distillate was recovered 
in the form of a light crude. 


Impracticable?7—-At a session of the 
British Association for the Advancement 
f Seience held in Toronto, Ont., Prof. 
Fr. G. Donnan, of University College, Lon- 
lon, said that when coal and oil are ex- 
hausted new forms of fuel will be obtained 
fom common salt. Where water power 
exists near beds of salt (sodium chloride) 
the power will be turned into eleetricity and 
isl to obtain chlorine from the salt, the 
chlorine gas to be transported to industrial 
centers for fuel. J. Alexander, a New York 
chemist, proposed the alternative solution 
that water-generated electricity should be 
isl to break up water into hydrogen and 
xygen, using both gases for heating, and | 
erhaps also using the hydrogen in internal 
combustion engines. It was pointed out that 
millions of horsepower were going to waste 
ecause of difficulties of transmission which 
light be overcome by either of the two 
schemes suggested. Neither suggestion, in | 
the opinion of Coal Age, seems as likely to 
be effective as the transmission of electricity 
1 view of the expense of transporting g2ses 
even in pipes. 


“The Technical Organization, its De- 
elopment and Administration,” is the title 
fa recent work by Weiss and Downs, pub- 
ished by MeGraw-Hill took Company. 
This is a practical discussion of the best 
methods of organizing research work far | 
industrial purposes and of the conditions 
inder which such work should be condueted. 
The book is intended for the manufacturer | 
who is ready to organize a research labora- 
tory, but who wants to know what such a 
iboratory will cost, what should be expected 
f it, what position in the organization it 
Bhould occupy, how it should be directed, | 
te., ete. 





Industrial Progress 
Carbonization of Seaweed.—In various 
arts of Great Britain seaweed used to be 
ollected for kelp burning, and afforded an 
ppreciable amount of employment in dis- 
ricts where it was and still is badly wanted. 
‘he system of burning was crude and primi- 
ive, involving the loss of a large part of 
he available products; but dry seaweed con 
ains anything from one-twelfth to one-sixth 
f its weight of chloride of potash, besides | 
bout six to eight pounds of iodine to the 
on, and this would doubtless be worth hav- 
ig if it could be extracted at a suitable 
lost. The effect of substituting for the 
mewhat barbarous practice of burning the 
eed in order to recover its salts, or so 

















uch of them as are not lost in the opera- 
on, the more rational process of carbon- 





land $5 a day. 


}of the trees may be in damp earth yet not 


| uniformly softened by chemical 


| substitution in mechanical pulp and hence 
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collector, secondary objective, with, in some|izing it in a closed ‘retort, collecting the | 


products of distillation, and dissolving out | 
the salts from the residual charcoal has been 
the subject of recent experiments. The re- | 
sults seem to show that the gas evolved in | 
the process would, with the combustion of | 
the residual charcoal, provide heat enough 
to effect the earbonization in addition to 
assisting the previous air-drying, and a fair 
yield of tar.—Hngincering. 

Can We Grow Rubber in the United 
States?—Mr. Henry Ford has apparently 
coneluded to conduct practical and extensive 
experiments in planting rubber on American 
soil. For such demonstration he is credited 
with having bought in the vicinity of La-| 
belle, Henry County, Florida, and contiguous 
to the Everglades, over 8000 acres, includ- 
ing a town site with buildings and public | 
utilities. Here, it is state, rubber culture | 
experts will lose no time in getting the | 
enterprise under way. An obviously adverse 
condition is that of latitude. The rubber 
tree is at its best in a warm, humid at- 
mosphere. Southern Florida has a mean 
annual temperature of 70.8 degrees, with a 
slightly higher average in the proposed 
plantation area. This is rather lower than 
in proven territory, which is 77 to SO de- 
grees, yet it may be sufficient if other con- 
ditions be auspicious. Rainfall averages 
52.09 inches there, in contrast with 90 in 
Chiapas and Tabasco, Mexico; 95 in Trini- 
dad and the Guianas; and 100 inches or 
more in most rubber lands. An ever temper- 
ature, and even distribution in rainfall seem 
to be quite necessary. Then, too, there is the 
cost of labor. For the Malayan plantations 
ample help may be had for as low as 50 
cents a day. City help in Florida costs $4 
The great marsh lands he has 
secured have an alluvial soil rich in humus; 
they can be drained so that the tap roots 





in water; other physical drawbacks may also 
be largely offset. Moreover, the sub-tropical 
section selected grows trees found nowhere 
else in the United States, and some 187 
varieties common to the West Indies and to 
Central and South America. Taken as a 
whole the outlook is very promising.—Jnd. 
Rub. World. 


A Series of Investigations covering the 
pulp processes and the suitability of Amer 
ican woods for pulp has been under way in 
the Forest Service for several years. Pre- 
liminary results in one of these investiga- 
tions justify comment, says Chem. and Met. 
Eng., 31:5, 3 pp. The wood in this ex- 
periment is chipped in the normal manner 
for chemical pulp; the chips are slightly but 
treatment 
and are then mechanically disintegrated. 
The high yields of 75 or 80 per cent of the 
original weight of the wood, the low cost 
of the chemical treatment and the low power 
requirements indicate the possibility, in 
some of the results very recen*'y obtained 
with hardwoods and pines, that a very satis- 
factory pulp can be made at a total cost 
comparable with mechanical pulp. Spruce 
typifies the rigid requirements of the me- 
ehanieal process, but the successful comple- 
tion of this investigation would permit the 





in newsprint (usually 80 to 90 per cent 
mechanical pulp) of lower quality woods 
which are now considered valueless for this 
purpose. The newsprint mills which ex- 
perience difficulty in securing spruce anid 


| fir pulp wood might be able to turn to the 


local domestic hardwoods at least during the 


stringent period of readjustment while 
growth of the softwood forests is being 


brought to a maximum. The greater the 


| spruce shortage the greater will be the in 


centive to turn to this process or to develop 


}one which would accomplish the same pur- 


pose. The Forest Service process promises 


| also to make pulp from pine available as a 


substitute for sulfite. 

Extremely High Steam Pressures are 
now evolving from the experimental to the 
practical stage, so that a plant using steam 
at 1200 pounds per square inch is no longer 
a pure curiosity. At the Weymouth power 
station of the Edison Electric [luminating 
Co. of Boston there has been installel a 
high pressure power plant which consists of 
a boiler and turbine designed to operate at 
a maximum steam pressure of 1200 pounds 
per square inch. The boiler geuerates the 
steam and superheats it to 700 degrees 
Fahrenheit total temperature and then de- 
livers it to the turbine. From the turbine 
the exhaust at 360 pounds pressure returns 
to the boiler where its temperature is again 
raised to 700 degrees Fahrenheit. The steam 
is then delivered to the main steam header 
for use in the normal pressure (350 pounds) 





A Wealth of New Knowledge in the One 
Thoroughly Up-to-Date Encyclopaedia 


THE NEW INTERNATIONAL 
ENCYCLOPAEDIA 


Brought Right Up to 1924 by a Complete New Supplement 


The remarkable progress in every line of thought and actiy- 
ity which has marked the last ten years is now fully recorded 
in America’s greatest reference work. The preparation of 
a splendid Supplement makes The New International Ency- 
clopaedia the latest and most complete source of knowledge 
in the world, covering the world from Pole to Pole and the 
world’s knowledge from the dawn of history right down to 
1924. Here you will find everything that comes within the 
realms of history, biography, science, geography, industry, 
art, and every other interest of human life—all carried right 
through to their latest developments. 


Write for Details of Special Offer 


To put this great reference work, with its new Supplement, most 
easily at your service, the publishers are presenting to new subscribers 
a most attractive special offer about which you should have full infor- 
mation. You may have it on request and, as well, 


The Interesting Free Booklet 
‘*The Man Who Knows’”’ 


profusely illustrated booklet 
with an interesting story you will enjoy 
reading and full information about The 
New International Encyclopaedia. The 
booklet is yours, free. Just mail the cov- 
pon below. 


DODD, MEAD & CO. 










This is a 


NEW YORK 
This Coupon Brings the Free Booklet 


eveccenses om 
Dopp, Meap & Company, 

443 Fourth Ave., New York. 
Send me, without cost or obligation, a copy 
of “The Man Who Knows” and informa- 
tion about The New International Encyclo- 
paedia and your present special Supplement 
offer. Se. Am, 11-24) 
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nique, the samples examined being first su}- 
mitted preliminary treatment to 


turbo-generators. Thé high pressure boiler 


. YS 7 and high pressure turbine are operated to- to some 
gether as a unit, giving complete certainty | ' ‘bring out” the constituents, such, for ex. 
: jas to steam path and division of load.—j| ample, as treatment with pyridine to dis- 
‘ | Power Plant Eng., 28:15, 2 pp., ill. | solve out soluble portions of the coal. in 
Wy pe Thermatomic Carbon.—The use of car- | this way the mineral portions of the spe 
* A bon, in the form of gas black, for reinforcing |™men are clearly shown.—Iron Age. 
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One man takes the 
_ place of a whole gang 


One man can raise a ton with the 
Godfrey Conveyor and not exert afrac- | 
tion of the energy required to lift a | 
shovelful of coal. One man can unload 
and store a fifty-ton car in 1% to 2 
hours at a cost of from 3 to 7 cents per 
ton. If you handle coal in carload lots, 
write for our proposition today! It 
will cost you nothing to at least get 
the facts and figures. 


Ask for Bulletin A-23 


GODFREY CONVEYOR COMPANY 
Elkhart, Indiana 





CONVEYOR 


Clipping the Hair 





. 

of a Nation! Z 
PT opay, in thousands of busy barber shops, \ 

men ease themselves into friendly chairs 
and have their hair cropped in a better, quick- 
er way by an electric clipper. Thanks to the fractional horsepower Type-SA x 
motor—-which made this ingenious device possible—another vision- , 4.p. motor with spectal 
ary possibility has become a practical reality. Thanks to Dumore bese one on A.C. 


fractional horsepower motors and to Dumore advisory engineers, 






the Moore Electric Hair Clipper—pioneer of them all—has won and 
retained the leadership of its field. 
Perhaps our Engineering Department can do for you as they did 
for Moore. The personnel of this department have for years been 
‘ Type-A Stripped 


scustomed to adapting fractional horsepower motors to new appli- 
cations. If you are developing a motor driven device, tool or appli- 
ance and find a perplexing power problem retarding its success—or 
if you are a manufacturer planning to change the power unit you are 
now using, you will find the advice of these experts to be extremely 
useful. Write them anytime—they welcome problems that aren’t 
easy. 


Js h. p. Cast iron frame, 
enamel finish. Babbdiit 
bearings, wick oil feed. 
Operates on A.C. or D.C. 
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BAy dl frame, 
pe bad finish. Plain 
bearings, grease cups. 
Operateson A.C. or D.C. 


Ne- 3GM Strip: 

4h.p. Aluminum | _ 
enamel finish. Norma 
bearings, ventilated. 
Operates on A.C. or D.C. 


WISCONSIN ELECTRIC COMPANY 
4800 Sixteenth St. Racine, Wis. 


Dumore 
Fractional HPMotors : 


and Wisconsin Exectric Co, have 
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Japan Is Using More and More Gas.— 
her ready acceptance of things Occident.| 


the tensile rome tee 5 and resistance to abr: a | 
sive wear of pneumatie tire treads and solid | In 


tires has become so general that in the! Japan has discovered the value of many 
United States alone 60,000,000 pounds are | factured gas for heating, both in the home 
being used annually in rubber goods produc-| and in factories, and there are now 76 gus 
tion. Briefly, this form of carbon is manu-| companies furnishing this public servi: 


with a total production of nearly ten billion 
eubie feet a year. This is double the amount 


the partial combustion of | 
A smoky flame of burning gas 


factured by 
natural gas. 


is allowed to impinge upon a relatively cold | of gas used in 1914, when there were only 
metallic surface which is slowly moved away | ten companies in the entire Island King 
from the flame and the black deposit scraped| dom. All the conditions making for thy 
off. The soot thus obtained is sifted,| successful development of gas distribution 
bagged, and shipped to the rubber factories. | exist in Japan, where the population, greater 
This process gives a product excellent for} than that of Great Britain, is largely urb 

many purposes, such as tire treads. The} Japan has 66 cities, varying in size from 
maximum yield which has been obtained | Tokyo, with more than two million inhahj 
suitable for use in rubber goods is about! tants, and Osaka, with a million and a 
five per cent of the total amount of carbon | quarter, down to Otsu, with thirty-odd thou 
in the original gas, or 1144 pounds to 2000} sand, while, of these, 14 have more than 
cubie feet of gas. About two years ago a|four hundred thousand inhabitants es 


fundamentally different process was put into | Gas is used in the little Japanese homes for 


commercial production, differing from those | cooking and for heating in place of th 
hitherto used, in that the gas is not burned | charcoal brazier of earlier days. In addi 


but rather is decomposed by heat. In tech-| tion to the wide use of eleetrie lights, more 
nieal terms the natural gas, which consists} than a million gas lamps are used in city 
principally of methane, is “cracked” into | streets, and with industrial heating applica- 





earbon and hydrogen by passing the gas over | tions in many factories there are in service 
preheated brick checker work in large ver-| more than 2300 gas engines, used to drive 
tical furnaces. The carbon thus obtained is| machinery in the myriad tiny factories that 
filtered out of the residual gases, sereened, | produce everything from ivory carvings to 
and bagged in the usual manner. This is/| tooth brush handles, and from plaited-grass 
known as the Thermatomic process and is! sandals to sausages.—Am. Gas Jour. 
very economical, yielding approximately 30 : 
per cent of the available carbon, in the). st Louis to Be a Steel Center? 
‘ - -|ing the past few years more than usual 
gas, or 10 pounds instead of 14% pounds “ . 
: ; sg attention has been given to the advantages 
by the partial combustion process.—Ind.| . g : : 
Rub. World, 70:5, 1 p of St. Louis as an iron and steel producing 
‘ ’ —e } ; eenter. In view of this interest, Jron Trade 
Remarkable Progress in the design of| Review (St. Louis number) some months 


high-pressure boilers has been made by the 
production of special steels containing from 


an impartial survey 
The various factors 


ago undertook to make 
of the St. Louis district. 


| three to five per cent of nickel at the Krupp} affecting fuel, raw material, labor and market 
Iron Works. Drums made of nickel steel! were analyzed carefully and a great mass of 
and forged with the end plates in one piece | information bearing on the subject was co 
without seams are most suitable for the} Jeeted. The survey shows that St. Louis 
very high steam pressures and correspond-| unquestionably has important advantages it 
ingly high temperatures. Such drums are} transportation facilities and in the cost of 
naturally expensive. The number and diam-| assembling raw materials. Its supplies of 
eter of boiler drums will evidently have to} fyel, ore and secondary materials ar 
be reduced to lower the price of high-pres-| abundant and accessible. It is quite evident 
| sure boilers. The extent to which this is| that pig iron and steel ean be made in this 
practicable will depend upon the sensitive-| district at costs somewhat below the averag 
ness of the combustion control. To secure! of those prevailing in other producing cen 
the advantage of the low cost of high-pres-| ters, With cheap products possible, the 
sure sectional boilers with their small drums| remaining factor is the capacity of the | 
and correspondingly small steam space, they | market. The westward trend of manufactur 
may be supplemented by a steam accumu- | ing and the rapid development of the South- 
lator placed between the high-pressure and | west are daily adding to the volume of th 
low-pressure stages of the turbine. The | potential iron and steel market of the St. 
jaccumulator acts as supplementary water! Louis district. However, the demand for 
capacity for the drum. Dr. Miinziger, in| yarious products is not well balanced and 
addressing the World Power Conference at} this fact causes producers to proceed cau 
Wembley, stated that the electric-power sta-| tjously. For this reason, spectacular ex 


tion of the future would show the following | pansion of steel-making capacity in the dis- 
characteristics: Steam pressure, 570 to 1400| trict is not likely to occur immediately. 
pounds ; boilers with a small water capacity; | Growth of production doubtless will bé 
extensive use of feed-water heating by bled | steady, and will be accomplished largely by 
steam; steam accumulators in the low-pres-| natural extensions to existing works. 

sure range; reheating of the steam; pulver- * 7 

ized fuel and air heaters. Making full Cc a hg wg ae of ob tga from 
| allowance for capital cost, the suving should a ba . ne ey ge nn eg cal wae? 
' be from 10 to 20 per cent for a steam pres- ee ee ~~ = eo ig Msi aragge tle 
‘ixadipgee , ; I | Nottingham, England. The promoters hope 


sure of 1400 pounds, as compared with 220 


to make Nottingham a smokeless city, to fur 


pounds.—Power. : 

| nish cheap gas, and to reduce both wast 
| Recently There Is an Encouraging | and danger in the coal mines in addition 
| Tendency to broaden the field of appli- | to securing from 18,000 to 20,000 gallons of 
| cotton af Diesel engines and to increase their | oil from every 1000 tons of coal—the ex 
| size. Engines of 5000 kilowatts are proposed | pected daily capacity of the plant. Under 
| with the same degree of confidence by Diesel | present eireumstances, England imports oil 
manufacturers as those of 500 kilowatts| to the value of 50,000,000 pounds sterling 
were proposed ten years ago, and many dis-|a year. It is proposed to replace this supply 


as far as practicable with gasoline and other 
petroleum products to be separated from 
small coal heretofore regarded as almost a 


of using Diesel plants of 40,000 kilowatts 


} 
er have occurred as to the possibility 
| eapacity and above. It is asserted that such 


plants operating with a thermal efficiency | waste product of the mines.—Comp. Air 

of about 30 per cent combined with the | Mag. 

mammoth steam stations which also attain | ‘ . “ 7 

this efficiency form an ideal combination for ! A New U se for the Sand Blast.—At 
the St. Louis pumping station, where steam 


efficient power production. Moreover, Diesel 


2 b pay turbines are used te ive centrifug: umps 
engines are proposed as sources of auxiliary re used to drive centrifugal pum| 


s . it was i » efficiency 7 » pnits 
power in very large steam stations, and they hed ag th * at yer of the : al 
| are suggested as auxiliary stations for hydro-} ant, 4 - _ tu nt er the initial an 
. , , 4 i ré 1 “a —* é "es ri ree 
| electric systems.—Elee. World. £ inteec sures; and inve stigation I 
. vealed that the first five rows of turbine 


blades were almost completely closed witli 


X-ray Analysis of Coal.—Considerable 
sediment. After the replacement of a few 


progress has been made recently, particularly 

















|in Great Britain, in the commercial applica-| rows, the entire blading surface was givell 
| tion of X-ray analysis. This comparatively | a thorough sand blasting. This effectually} 
new development, concerning which consid- | removed all the seale; and, upen the req 
erable has been published in this country in| sumption of service, the original steam co?- 
the last year or two, is being applied both | sumption guarantees were equaled. The sand 
for the testing of metals and for the analysis| blasting of boiler tubes is an _ established 
of coal in Great Britain. The method is an| thing, removing soot as well as scale and 
adaptation of the X-ray stereoscope tech- (Continued on page 350) 
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“| —in your telephone 
sf 
a: N the manufacture of telephones, switch- 
city boards and telephonecable, Western Electric 
pl t e . . . . 
e1 looks to the mines of Missouri for millions of 
hgrsse pounds of lead each year. 
ee These great shipments, in combination with 
other metals, are put to a variety of uses— 
Der. ranging from the little dabs of solder on the 
ntages terminals of cords inside your telephone to the 
ducing ° ° . 
rade heavy protective covering on the miles of tel- 
ea ephone cable over which you talk. 
fact In these and other ways lead plays an im- 
marke s ai ¥ 
1ass portant part in telephone service. How to 
tear handle this heavy material, howto apply quicker 
a and better and more economical methods in 
- moulding and pressing it, isa knowledge which 
avide Western Electric has acquired through fifty- 
pt « five years’ experience. 
iz cen 
e- * No. 9 of a@ series 
factut on raw materials. 
South- § . 
ve fort From the lead mine to a 
4 i spool of solder. In this form 
4 ie lead assures permanent elec- 
’ ie x trical connections between 
ee many of the small parts of 
dint , your telephone, 
will be 
gely by 
from] 
boniza-F 
lant at 
rs hopej 
to fur-§ h 
1 waste \\ 
idd hion \ \ 
llons of \\ 
the ex i \\ 
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orts oilf \ 
sterling§ 
; cal How the telephone cable is | ] 
id other covered witha hard yet flexible // 
d from lead sheathing. One of many bike 
Imost a machines constantly busy, to The amount of lead | 
np. Au meet the nation’s requirements. used ina year by Western 
Electric is greater than j 
st.—At the displacement of a 
e steam giant steamship like the 
pumps White Star liner Homeric. | 
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tial and . 
Hion re >» 
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A Guarantee of 
Dependability 


To truck users—particularly those whose 
business demands prompt deliveries—owner- 
ship of a GMC is a guarantee of dependable 
performance. 


Dependable, because quality of materials and 
workmanship in GMC are combined to pro- 
duce the finest possible truck that can be 
built. 


Dependable, because the GMC exclusive 
features of design provide for long uninter- 
rupted service and permit rapid, economical 
replacement of every wearing part. 


Dependable, because GMC maintenance 
stations blanket the country to insure con- 
tinuous performance. 


Thousands of haulers today attest GMC 
dependability. Let your neighbor’s experi- 
ence with GMC be your guide. 


GENERAL MOTORS TRUCK COMPANY 
Division of General Motors Corporation 
PONTIAC, MICHIGAN 
In the Dominion of Canada 
General Motors Truck Company of Canada, Limited, Oshawa, Ontario 
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leaving the metal surface clean; but the 

j sand blasting of turbine blades seems to be 

an entirely new practice.—Comp. Air Mag. 


An Improved Mild Steel has recently 
been invented by F. G. Martin in Great 
| Britain which possesses a far greater elastic 
limit than that ordinarily use: in ship con- 


| Metallurgy 


struction work. By the use of this ma- 
| terial it is claimed that the plates of a 
| vessel may be made considerably thinner 
j}and yet possess the same strength, and it 


will thus be possible to build a ship of given 
size lighter and therefore able to transport 
a heavier cargo with the same engine horse- 


|} power. The idea bids fair, according to 
some authorities, to revolutionize both the 
shipping and shipbuilding industries. That 


the invention is past the experimental stage 
is proved from the fact that a in 
| whieh this material is employed is at present 
| in course of construction at Greenock (Scot- 
iland). By the of this new steel a 
saving of 8.50 per cent in weight of ma- 
terial used will be made without any redue- 
in either the strength or efficiency of 


vessel 


use 


tion 
the vessel.—Ilron Age, 114:8, VW p. 
Commercially Pure Aluminum Cast- 


ings are now being made in large size 
and quantity, without any alloy whatever, 


land although these are quite successful for | 


vessels, is 


} pans and the pure metal not a 
| Satisfactory engineering material, with its 


| low value physical properties, and the dif- | 


ficulty it offers to machining. For most 
purposes alloys are and several 
| these are of special importance. These are 


| the alloys of zine, copper, silicon and the 


used, 


of | 





NOVEMBER, 19:4 


| business depression and unfavorable con:i- 


tions in the oil industry made their appe:r 
ance. Just within the past few weeks, how- 
ever, a number of developments have «« 
eurred that old timers regard as indicat 
of renewed interest in our oil-shale resourc:s 
Fortunately these signs point in the directi. 
of sound technical and economic progr 
rather than to sensational and purely specu 
lative development. Indireetly the Pres 
dential Oil Commission—George Otis Smi:! 
Rear Admiral Hilary P. Jones and Li 
tenant Commander M. C. Robertson—: 1 
responsible for the present revival. As a 
part of its investigation of the Governme: 
oil resources, the Commission  dire« 
attention to the naval oil-shale reserve 
45,000 acres in Colorado and 86,000 acres 
in Utah of what appears to be the country’s 
richest deposits. The chemist and chemical! 
engineer will welcome this return of gen 
interest in oil-shale technology. Even thy 
lull that had such a terrifie mortality among 
the promoters has not greatly discouraged 
fundamental research in the laboratories of a 
number of universities and larger oil com 
panies. However, with confidence restore 
in the ultimate future of oil-shale, its mar 
problems—economie and technologie—will b 
attacked with new vigor and better promise 
of success. 


The Oil-Shale Deposits in the Uintah 


88 


x 


Basin, in Colorado and Utah, represent a 
potential oil reserve of great value. Thy 
extent of the interest being shown at the 
present time is indicated by the fact that 
some of the large oil companies have ac- 
quired property holdings of considerable 
magnitude. Shale is also known to exist in 
many of the eastern States, as well as in 
Nevada, California, and other western 
| States. Continued effort is being made to 


| 


new alloy of great promise, known as “Y "| 
alloy, or L24, which contains two per cent| have erected small plants, some of which 


nickel, four per cent copper and 1% 


temperature being 750 degrees Centigrade or 
about 90 degrees Centigrade above the usual 


aluminum alloy casting temperature, there 
is more risk of draws and surface cracks. 
It melts and pours very cleanly, and the 


resulting casting, with suitable precautions 


alloy has no remarkable property in strength 





| piston alloy yet developed.—Metal Ind. 


| The Production of an Alloy of Phe- 
nomenal Hardness, capable of cutting 
hardened steel and the toughest metals with 
ease, is the interesting possibility suggested 
by a leading British metallurgist. In 
| third Sorby leeture Dr. Walter Rosenhain 
| of the National Physieal Laboratory, in dis- 
cussing “Present and Future Problems in 
| Metallurgy,” called attention to the advances 
|made through the Addition of small quan- 
tities of other elements to alter the properties 
lof iron. At the same time the 
fact that but little is actually known about 
the causes of these changes. Dr. Rosenhain 
| suggested that if some other elements were 
treated in the same way as iron immensely 
valuable results might be secure |. For 
illustration he compared tungsten with iron. 


he stressed 


That metal is many times harder than the 
| metal which forms the basis of steel. But 
iron is daily being rendered many times 
harder by adding suitable elements or by 
heat treatment or by both. The lecturer 
went on to say that if tungsten, which is 
many times harder than iron, could be 


treated in the same way, a product of su- 
perior hardness would probably _ result, 
although the immense difficulties in the way 
at recognized. tack of all this 


are once 


revolutionize the non-corrosive, 
and other steels. Plainly, our knowledge of 
alloy steels and alloys in general is only in 
its early stages.—Jron Age. 
Mining 
Some Oil-Shale Stock Promoters were 
Wrong, but oil shale isn’t. 
boom days of 1919 and 1920 and perhaps 
as a part of the after-war fever of specula- 


tion that spread over the entire country, 
oil-shale reached its height of popular in- 
terest, says Chem. and Met. Eng. Under 
this generous patronage literally hundreds 
| of promotional schemes flourished and 
| bloomed only to wither and dry up once 


per | . - 
cent magnesium. On account of its pouring | Couraging feature, however, is that technical 


in surmounting the contraction difficulties, 
are distinguished by their fine finish and | 
beautiful appearance, also for machining 
very well. In the ordinary cast state this 


or ductility beyond its high thermal con-| 
duetivity and retention of strength at high 
temperatures, which mark it as the best} 


the | 
| metal 





During the | 


develop these shales. Numerous companies 


Th en 


have attained a degree of success. 


knowleige of the subject is increasing. With 
the gradual depletion of the underground 
reserves of liquid oil, it is merely a matter 
of time until the development of the oil 
shales in the United States will be an eco 


nomic necessity.—Hng. and Min. Jour.-Press 
118 :8, 4 pp. 

The New Element 
was discovered recently 
Hevesy, and which has some very interesting 
properties, is present in all zirconium min 
erals in appreciable amounts, ranging from 
2 to 20 per cent. It is likewise present it 
so-called commercially pure zirconium oxiid 


Hafnium, whic! 
by Coster ! 


and salts of zirconium. It ean be readily 
separated from the rare-earth elements, an 
resembles zirconium very closely in_ its 
cherrical properties. It has a very hig 


melting point and high power of light emis 
The eleetron of the heat 
is very high, which suggests that 
possibly it would be of value in vacuum 
tubes for radio purposes. The element 
abundant enough to make it available for 
commercial purposes.—Hng. and Min. Jour- 
Press. 

A New Process which produces elec- 
trolytic copper from the ore at the mine is 


S1on. emission 


described in Can. Min. Jour. (45:32, 4 pp. 
ill.) After erushing (and roasting, if the 
ore is sulfide), the ore is made into a pulp 
with water and sufficient sulfurie acid to 


effect solution of the copper. After a few 
hours, electrolysis is commenced and thenet 
forth proceeds contemporaneously with solu 
tion until the economie limit of extraction 
has been effected. The apparatus required 
is simple and inexpensive, almost half the 
acid consumed is regenerated, and the elec- 
trolytic copper is produced with about half 
the amount of electric current usually re 
quired. Ty this means the expense of con 
centrating and transporting the ore 
viated; and in place of the smelting method 


is ob 


speculation as to the production of a “super | now in vogue in Canada, a more economical 
tool steel” is the growing conviction that | 
new combinations of metals will some day | 
magnetic | 


method is provided. The new process also 


offers a much more economical method ot 
treatment than the leaching methods now 
in use. 


Scottish Coal was first introduced into 
the Montreal market in large quantities on!) 
a little over a year ago and now it is recog 
nized as a steady and fast growing com 
petitor of American anthracite. In the 
second year of its use the imports will b 
double those of the first year. The benefits 
of the introduction of Seottish coal in Can 
ada are more than those to the mere con 
sumer—for it affords return cargoes [0 
Canadian and British boats carrying gr! 
eastward. As a result of competition th 
price of anthracite has been lowered $2 pe! 
ton to the consumer.—Can. Min. Jour. 
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— ‘THEY are not pretty, 
no bands or decora- 

tions, but you don’t 

@ smoke looks. Our cus- 
tomers call them 

x DIAMONDS IN THE ROUGH 
We will include 
to each purchaser of 

- Colom es (67.4: 4 
OUR EDWIN 

— SAMPLE CASE 


ONTAINING ONE CIGAR 
5 each of our 12 yd 
SELLERS, priced u 
$30.00 per 100. 

w one sample case FRE! 
to each customer. This 
offer is made just to 


“Get Acquainted” 
This SPECIAL OFFER 
EXPIRES DEC. 20th 


end check or pay on ar- 
rival. Your money back 
if you don’t receive at least 
DOUBLE VALUE 


Transportation charges paid 
by us. Please state mild-med- 
ium, strong. Established 1903. 
sae any bank inU. S. When 
leting mention Scientific Am, 






































“Have part of this winters coal 
delivered toyour bank (' N 








15,000 users of coal are going to do that very thing 
this winter. Why not you? Instead of depositing 
the actual “black diamonds” they will bank the dif- 
between what they now pay for coal and 
what they paid before attaching the CROWN Fuel 
Saver to their heating plants. AND THAT DIFFER- 
ENCE IS CONSIDERABLE—always 20%, often 35% 
and in some cases even 50%. Nothing in your strong 


ference 


a compare with the CROWN as a dividend 
producer, 
A coal saving of at least 
20°, GUARANTEED 


or your money refunded. 


That's our ironclad guarantee. Simply attach the 
inexpensive CROWN Fuel Saver to the feed door of 


your furnace and you either burn 80° or less of the 


coal you ordinarily use, and get more heat, quicker 
heat and steadier heat—or we will immediately re- 
fund the small purchase price of the CROWN. 






HEAT. FROM PERFECT 
4/4, COMBUSTION \ 








ns diy 


HOT OXYGEN — 


What the CROWN Fuel Saver Does 


The CROWN Fuel Saver is a device that you can 
easily attach to the feed door of your heating plant. 
It provides by means of natural draft a supply of 
hot oxygen (air) over the fuel bed. This pre-heated 
air burns the rich gases which ordinarily go up the 
chimney as ‘‘smoke.”’ The CROWN burns this 
“‘smoke,”’ creating an intense but slow fire that gives 
steady heat and plenty of it on the minimum of 
coal. You can keep your home cozy, comfortable, 
and warm by using the CROWN and make real 
money saving. 

Write today for full details and price of this wonder- 
ful device—and for FREE Booklet ‘“‘Making the Coal 
Bill Look Like 80 Cents.’’ 


C. F. S. CO., 611 N. 10th St, Richmond, Ind. 


DISTRIBUTORS WANTED.—Responsibie men are invited to write 
{ for interesting lusive territory p’ iti 
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Civil Engineering Notes 


Electrification in Mexico.—The survey 
of the section of the Mexican National lines 
between Monterey and Cernetos, which it is 
proposed to electrify, has been completed; 
and all that is needed to put the scheme into 
effect is the signature of the President. At 
the same time with this improvement, the 
Natienal Railways are considering the in- 
stallation of the radio upon all their trains. 


Oil from Ship’s Ballast has been so 
frequently discharged into British harbors 
that it has been made a penal offense to dis- 
charge it within the three-mile limit. But 
the annoyance of running out of harbors 
and putting to sea in order to expel ballast 
water taken into the fuel tanks to displace 
the used oil has been done away with in an 
English port by the use of an especially 
equipped 250-ton barge for the purpose of 
receiving this mixture, separating out the 
oil and draining away the water. The oil 
is first run into a cone filtering compart- 
ment, where it passes through a number of 
superimposed cones and drains into the scum 
storage tank. The residuum, which is now 
an oily water, passes through cascade filter 
compartments and the remaining water is 
run overboard. The barge can handle about 
200 tons of ballast water per hour. In a 
recent test, 60 tons of oil were recovered 
from a 2000-ton ballast tank. 


Light Feeder Railways are being added 
to the Argentine railroad system in four dis- 
tricts where the expense of broad gage lines 
would not be warranted. Owing to the level 
nature of the country it is possible to lay 
24-inch gage lines using 20-pound rails 
bolted to steel ties, making units of 15-foot 
length. These lines were designed mainly 
for potato-growing and cereal-producirg sec- 
tions where the cost of carting o-er dirt 
roads with long hauls has been excessive. 


Another South American Transconti- 
nental Railroad to be completed before 
1925, will extend the present northern Ar- 
gentine system to Atocha, in Bolivia, where 
it will join an already existing line which 
connects with northern Chile and Peru. Ac- 
cording to Railway Review this will give 
Bolivia access to the east coast, bringing 
La Paz within 314 days of Buenos Aires, 
and will shorten the regular New York to 
Aires route by 450 miles, the new 
route being via the Panama Canal, down the 
west coast of South America and across on 
the new line. 
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The First All-Steel Sleeping Cars for | 


| Europe have now been put in use in the! 


principal European countries. Railway Age 
states that these cars are to be equipped | 
with all conveniences to be found on the} 
American Pullman car, and that a dressing | 
room will be provided for each pair of com- 

partments. The cars are 77 feet long and} 
weigh 60 tons. They are heated with hot | 
water and lighted from underslung dynamos. | 


Cast-iron Pipe in meter lengths in- 


stalled in France 250 years ago has been | 


| found to be in good condition and is still in | 


| boat will be 340 feet in length, will have 


| molded beam of 56 feet; 


| underground mining after this shall be ex- 


| tilled from this shale, 
|ecommercial method of doing it. 


| are preferable to the more modern type of 


use. The pipe-line was installed to provide 
water for an elaborate system of fountains 
for the king of France, but has been used | 
for other purposes since the king business 
went out of style in the French Republic. 


A Mammoth Car Ferry for use between 
Anchorage and Baton Rouge, La., was re- 
cently launched at Neville Island, Ohio. This 


an extreme deck width of 9114 feet on a 
and will carry at 
one trip a complete train of mogul engine 
and 11 Pullman ears or 25 loaded freight 
ears. The cost will be a quarter million of 
dollars, and the ferry will be the largest 
vessel of its type. 


Oil Shale in Indiana.—The Bureau of 
Mines calls attention to a shale deposit not 
far from New Albany, where there is an out- 
crop estimated to carry 45 billion tons, with 
more than can be estimated available by 


hausted. The Bureau calculates that at 
least 10 gallons of oil per ton could be dis- 
if there were but a 
More and 
more it becomes clear not onl? that the hope 
of the future is in these shales, but that it 
is a very real hope indeed. 


Reversible Rails Approved in India.— 
Double-head rails of the old reversible type, 
| originally used on British main-line railways, 


bull-head non-reversible type now generally 
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A freight train of 8300 
cars would be required to 
carry the steel used by 
General Motors in a year. 





From gold to glass 


"THESE are some 


of the 


materials used in 


the manufacture of General Motors cars: 


Gold, platinum, diamonds and tung- 
sten; iron, steel, copper, tin and zinc; 


coal, clay, 


cement, 


sand, gravel and 


lime; grease, oil and chemicals; cotton, 
jute, hair and leather; lumber and glass. 


The leather used in a year would cover 
150 city blocks; the lumber would build 


homes for 50,000 people; the 


steel 


would furnish the framework of 16 
Woolworth Buildings. 


By coordinating the purchases of its 


divisions, General Motors 


is able to 


effect economies in materials of the 
highest quality; and these savings, in the 
form of increased car value, find their 
way to you. 


GENERAL MOTORS 


Buick 


CADILLAC 


OLDSMOBILE 


CHEVROLET * OAKLAND 


GMC Trucks 


General Motors cars, trucks and Delco-Light products may be purchased.on the GMAC 


Payment Plan. 


Insurance service is furnished by General Exchange Corporation. 











used, according to a paper by R. Strachey, 


GENERAL Motors and other advertisers on this page have our endorsement. 
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Old Faithful Geyser—a column of boiling 

water—125 feet high—1,500,000 gallons. 

-Yet a week’s output of Harrison radiators 
would cool it. 


HARRISON 


DIATORS 


HARRISON RADIATOR CORPORATION, LOCKPORT, NEW YORE 


: HARRISoO 





COOLED 
THE MARK OF RADIATOR SATISFACTION 





HARRISON RADIATOR CORPORATION have our endorsement. 
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|chief engineer of the East Indian Railway. 

Double-head rails as laid originally had the 
lower head resting on the cast-iron chairs 
and thus became indented so as to form a 
rough surface when inverted or reversed. 
With the cast-iron plate and pot ties used 
extensively in India, the rail is supported by 
its upper head resting on bearings, the lower 
| head being free of any support. 


Aeronautical Notes 


_ Tests of the “Alula” Wing.—A recent | 
issue of the London J'imes gives an account | 
of a recent demonstration at the Northolt | 


airdrome of the capabilities of the “Alula” 
airplane wing, the invention of Alex. Holle, a 
Dutchman, who, with a Duteh organization, 
has been working in England for a number 
of years at the task of producing a wing for 


parison with the area than that of wings of 


aceepted design. For the purpose of the 
demonstration, the wing was fitted to a 
Martinsyde “Semi-quaver” machine with 


provide some sort of comparison 
performance of a machine with normal type 
wings, a Bristol Fighter was flown side by 
side with it. The Martinsyde with the new 


3000 feet in 72 seconds. It attained a maxi 
mum speed of 180 miles an hour. The 
“Alula” wing is shaped much like the spread 
wings of a seagull. It has no struts and is 
made of mahogany planking. It is pointed 
at the extremities, curved slightly back, and 
thickened towards the fuselage. It is slightly 
streamlined. Although the designer set out 
lonly to get increased lift from the wing, he 
|has gotten also increased speed. The wing 


or for speed. 

Making Wind Tunnel Tests Accurate. 
In a recent issue of U. S. Air Service, Dr. 
Joseph S. Ames, Director of the Physical 
Laboratory, Johns Hopkins University, and 
also chairman of the executive committee, 





tics, brings out some interesting points re- 
garding the present practice to construct a 
model, one-twentieth the size, or less, of a 
contemplated machine, and to experiment 
| with it. The method now in use is to sus- 
| pend this model from suitable balances in a 
stream of air drawn through a large tube 
at a velocity of 60 miles an hour or more. 
The balances register the forces and mo 
ments acting on the model. From the re 
sults of such measures one decides whether 
the original design is good or not. jut is 
one justified in making such a decision? 
Why should the same laws apply to a little 
model inside a wind tunnel, as it is called, 
and to the actual airplane flying freely 
through the air? Evidently there is ground 
for grave uncertainty. The committee has 
perfected a method of obviating this. It has 
been known from aero-dynamic theory for 
some time, that the change in seale, from 
the airplane to its model, 
pensated by compressing the air from the 
ordinary pressure to 20 or 25 atmospheres; 
as the structure moving through the air is 
reduced in size from 50 to 2 feet, the mole- 
cules of the air are brought, by compression, 
|eloser and closer together until their dis 
| tance apart is one twenty-fifth of what it 
was originally. 





seale is thus fully compensated, and experi- | 


ments upon a model in this compressed air 
have a real meaning. 


Mechanical Engineering Notes 
Tests of Welded Rail Joints which 


were made by the Bureau of Standards re- 
sulted in 
at 200,000 pounds, while the thermit weld 
failed at 600,000 pounds. 


Straight Carbon and High-Speed Steels 
may be distinguished by the spark test on a 
grinding wheel. The presence of tungsten 
in the high-speed steel causes a dark spark, 
while the straight carbon or tungstenless 
steel will give a voluminus bright spark. 


Working, Not Walking, is the clever 
eatch-word that carries the advertising of a 
miller that is so designed as to make it un- 
necessary for the operator to step out of a 
rather small circle in front of the machine. 
All the controls are carefully located so that 
from this position he is able to make all 
feed and speed changes. 


Ball and Roller Bearings.—The maker 
of roller bearings puts the emphasis upon the 
easy, instant and almost automatic adjusta- 
bility to take up wear. The maker of ball 





airplanes that shall give a greater lift in com- | 


Hispano-Suiza engine of 300 horsepower. To | 
I I 
with the| 


wing got off the ground very quickly, went | 
up at a sharp angle, and reached a height of | 


can be designed for weight-carrying purposes | 


National Advisory Committee for Aeronau- | 


could be com- | 


The effect of a change in| 


a failure of the welded fish plate | 
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| bearings counters with the boast that after 
long periods of service the original surface 
of balls and race is discernible under the 
microscope, and that adjustment against wear 
is not necessary during the life of the mech- 
anism served by the bearings. Who is right? 


“Duraloy” is the name of a new alloy 
of iron and chromium for resisting oxida- 
tion and corrosion. It is made in all shapes, 
and if the alloy is used for castings these 
are clean and close grained. The tensile 
strength of the east alloy is 40,000 to 90,000 
pounds, the forgings running from 80,000 to 
130,000 pounds, per square inch. The new 
alloy is able to withstand high tempera- 
tures without oxidation or warping. 





instance of the necessity for replacing old 
machines with new at the proper time is 
noted by American Machinist. The success- 
ful bidder for a certain small job made a 
good profit at his figure of $225. The un 
successful bidder's figure was $350, and he 
would not believe that his competitor was 
not cutting his throat until it was proved 
to him in black and white that the difference 
in cost lay in a difference in time required. 
| 'The up-to-date shop could do the work in 48 
hours, whereas the losing bid was made on 
a basis of 155 hours. 


| Up-to-Date Equipment.—An extreme 
| 


The Inaccuracy of Early Machine Tools 
was attested to in an address by D. S. Kim- 
ball, of the College of Engineering, Cornell 

| University. When Watt began to build his 
steam engine he complained that one of his 
steam cylinders had a long diameter which 
exceeded the shortest by three-eighths of an 
inch. But his troubles were apparently 
ended by Wilkinson’s boring machine so that 
it became possible to bore a 50-inch cylinder 
which “did not err the thickness of an old 
shilling in any part.” What would have 
been the reaction of a shop foreman of these 
“good old days” had the refinement of work 
to the modern degree where ten-thousandths 
of an inch are the criteria been menticned. 


Reclaiming Leather Belts.—Estimates 
resulting from an investigation of scrapped 
| leather belts in industrial plants show that 
about 65 per cent of the belting that is dis- 
carded has in it a period of useful life suf 
ficient to justify reclamation. This is the 
opening statement of an article by F. FE. 
Godding in Industrial Engineer: and in the 
balance of the article he makes good on this 
elaim, and shows just how others may make 


good on it. 


Where Old Traffic Problems Are New. 
—One who reads carefully the British motor- 
ing journals must be forcefully struck with 
the fact that Britain, characteristically un- 





willing to learn from the experiences of 
others, is going through all the growing 


pains from which American motordom suf- 
fered ten and fifteen years ago. Violent con- 
troversies are waging in the correspondence 
and editorial columns of our British con- 
temporuries as to whether one should turn 
off one’s lights on meeting another ear on a 
(presumably always narrow and rough) road 
and a (nsually) pitch dark night; as to 
whether the car at the left (bearing in mind 
the British rule of the road) or the ear on 
the main road should have right of way; and 
on numerous other points which we have 
long ago settled to our own satisfaction. The 
| use of dimmers seems to be just at the point 


| where the more radical British drivers are 
| willing to experiment in this direction. Com- 
ment is elicited by the fact that a magistrate 
| fined the driver of a farm tractor for going 
on the main highway without license plates. 


Travel and Exploration Notes 


Cultivated Land in England.—Culti- 
vated land in England and Wales is now 
about the same as the pre-war area, but 
|; permanent pastures are less extensive, ac- 
| cording to reports to the United States De- 
|}partment of Agriculture. The cultivated 
lland has been decreasing since 1918, when 
}it amounted to 12,399,000 acres. It now 
amounts to 11,311,000 acres, compared with 
11,335,000 acres in 1912. Permanent pas- 
tures now occupy 14,715,000 acres, compared 
with 14,589,000 acres in 1918 and with 
15,839,000 acres in 1912. 


Quasimodo Loses His Job.—All those 
who are fond of reading Victor Hugo will be 
shocked on learning that the ancient  bell- 
ringers of Notre Dame in Paris will give way 
to modern mechanical efficiency. The dwarf 
will no longer swing madly through the air 
at the end of a rope, for an electric motor 
will now do the work. For this change, the 
| high cost of bell-ringing is the cause. Thig 
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No Vibration 


Smoothness beyond Comparison 
with the new Lanchester Balancer 


An amazing new invention now 
gives the Willys-Knight a positive 
freedom from. vibration that is so 
common in motor cars. 


This wonderful new device is the 
Lanchester Balancer, invented by 
Dr. F. W. Lanchester, F. R. S., 
builder of one of the most expen- 
sive cars in Great Britain. 


By securing the American rights 
for the new Lanchester Balancer, 
Willys-Knight brings to America 
an entirely new conception of en- 
joyable motoring. Smoothness be- 
yond comparison. A new thrill 
of vibrationless motion. Velvety 
performance ... the nearest ap- 
proach to gliding through space 
yet attained in a motor car. 


This new smoothness adds further 
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laurels to a car already famous for 
the matchless performance of its 
sleeve-valve engine—the only type 
of engine in the world that actually 
improves with use. Never needs 
valve-grinding. Never needs car- 
bon-cleaning. Owners report 
50,000 miles and more without 
engine adjustment or expense. 


All Willys-Knight models are now 
equipped with genuine Balloon 
Tires which give, in addition to 
vibrationless engine-running, the 
luxury of cushioned riding comfort 
unsurpassed by any car at any price. 


Try it today. Realize what it means 
to float over the road on cushions 
of air, which absorb the shocks 
before they reach you—to ride ina 
car that has absolutely no period of 
vibration at any speed. 


WILLYS-OVERLAND, INC., TOLEDO, O. - WILLYS-OVERLAND SALES CO. LTD., TORONTO, CAN. 








— a 


WILLYS-KNIGHT | 


WILLYS-OVERLAND, INC. have our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN, 
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corded that the gold and silver mines of | 


S-hemnitz, Hungary, had then been worked 
for 800 years; the lead mines of Goslar, 
Germany, for 600 years; and the silver mines 
of Freiberg Saxony, for 400 years. Subse- | 
quent working of these mines necessitated | 
the driving of drainage tunnels of lengths | 
as yet unequaled in the history of mining. 
The Tiefe Georg tunnel, in Saxony, driven 
between 1777 and 1799, is 34,529 feet long, 
with branches amounting to 25,319 feet | 
more. This was driven entirely by hand to 
obtain a drainage depth of only 460 feet. 
The Joseph II tunnel at Sechemnitz was 


sturted in 1782 but not completed until 


1878. It is ten and one-quarter miles long. | 
The Rothschonberger tunnel at Freiberg, | 
driven between 1844 and 1877, totals over | 
95,149 feet, the main tunnel being 42,662) 


feet. These tunnels were all driven by 
hand, using black powder.” 


New York’s Fossil Forest.—The recent 
discovery of a fossilized forest at Gilboa, 


Schoharie County, N. Y., was made by ex- | 


eavators engaged in work for the New York 


City Water System. Dr. John M. Clarke is | 


planning to reproduce in the state museum 
a section of the forest making it look as 
nearly as possible as it did in the Pleisto- 
cene age. Only the fossilized stumps, two 
or three feet high, of the Gilboa trees were 
found standing. The remainder of the trees 
were probably eut off by a glacial upheaval. 
The fossilized remains of the trunks and 
foliage lay alongside the stumps. The foli- 
age was partly like a fern and partly like 
a palm. The trees grew 35 feet to 50 feet 
high, the inside being hollow and containing 
a pithy substance. The bottom spread out 
like a bulb, and the roots extended from 
underneath like those of an onion. 


Archeological Notes 


“Buried Cities.” — Archeology seems 
to appeal to children, but rarely are articles 
on this subject written for them, so that a 
book on this science for young readers is a 
novelty. The Macmillan Company has just 


issued a book by Jennie Hall entitled} 


“Buried Cities.” It is written for children 
ten to twelve years old, is profusely illus 
trated and deals with Pompeii, Olympia and 
Mycene. It is an excellent piece of work 


and should stimulate readers to acquire a| 


more extensive knowledge of archmology. 
We have little popular literature on Mycene 
and Olympia for which reason the book will 
appeal to older readers as well. 


| 
The Queen of Sheba’s Son Flew an 


Airplane? There is some reason to 
believe that some one fabricated an airship 
which Solomon gave to the son of the Queen 
of Sheba. Of course there was no motor 

possibly it was a glider. The Secretary of 
the Royal Aeronautical Society in the 
preface to “Bibliotheca Aeronautica,” states 
that Solomon gave to the Queen of Sheba 
“a vessel wherein one could traverse the air 
for wind, which Solomon had made by the 
wisdom that God had given unto him.” 





There are other references to flight in| 
Abyssinian sacred writing, and there is a 


long description of the miraculous way in 
which the Queen of Sheba’s son Menyelek 
left Solomon, journeying to his mother’s 
country. “No man hauled his wagon, and 
whether it was men, or horses, or mules, or 
loaded eamels, each was raised above the 
ground to a height of a eubit.” A _ cubit, 
according to the ancient Egyptians, meas 
ured about 20 inches, but elsewhere it is 
recorded that over the Red Sea they were 
lifted up three cubits, “and every one 
traveled in the wagons like an eagle when 
his body glideth above the wind.” 


Improvements in Palestine.—Jerusalem 
is being improved to an unheard of degree 
and is being made more and more comfort 
able for tourists. The Palestine railways 
have been very much improved, and the com 
pany has equipped the trains with new din 
ing and sleeping cars. David's Tower has 
been cleaned out and the gardens designed by 
Hered have been restored to their original 
state as far as possible and may be seen by 
the tourists who visit Jerusalem. The fa- 
mous tower, which was used by the Turks as 
a citadel from the thirteenth century until 
the time the city was captured by Lord | 
Allenby at the head of the British forces, | 
was built by King Herod and named after 
David. 





The Diversion of Nile Waters for Ex- 
ploring.—The waters of the Nile cover 
the underground chambers of the pyramids 
of Rameses II and Amenemhat I at Lisht. 
G. Maspero, the great Egyptologist, was 
bailed when he tried to work on these pyra- 
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Meets the Demand 
for Power Economy 


Power economy recommends the high speed 
“prime mover” —the electric motor. And power 
economy recommends the unit drive—a motor 
to its machine. 





But many machines—conveyors, elevators, agita- 
tors, screens—require a slow drive. 


With the Jones Speed Reducer, the power econ- 
omies of the electric motor and the unit drive 
are yours. 


No belts and pulleys, sprockets and chains to 
take up valuable space, catch dirt and grit, cause 
bearing trouble, power losses—and accidents to 
the men. 


Compact, fully housed mechanism running in 
an always clean bath of oil; mounted on a single 
base with the motor—no slide rails or alignment 
problem, it is the neat, space and power saving 
reduction unit, endorsed by modern engineering 
practice. Send for the informative Catalogue 
No. 26. 


W. A. Jones Foundry & Machine Company 
Main Offices and Works: 4407 West Roosevelt Road, Chicago 
Branch Sales and Engineering Offices: 


New York Pittsburgh Cleveland Buffalo 
Church and Murray Sts. Union Trust Bldg. 226 SuperiorAve.N.W. 45 Pearl St. 
Milwaukee Detroit 


425 E. WaterSt. 137 E. Woodbridge St. 


and Power Tran 





Jones Speed Reducer driving a Con- 
veyor in a Cement Mill. Motor Speed, 
720 R.P.M. Final Speed, 73 R.P.M. 


Ratio, 9.88 to 1. 





The Only 
Book of Its Kind 
ATALOGUE No. 2— 


a clear, unbiased exposi- 
tion of present day speed re- 
duction practices. Endorsed 
by leading engineers and 
technical schools. Fifty-six 
installation views alone of 
the more than 140 illustra- 
tions. Useful tables and 
formulae on speed reduction. 








. Send for it today 


la 








W. A. Jones Founpry & MACHINE Co. have our endorsement. In dealing with them please mention SciENTIFIC AMERICAN. 
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It Rates Your Machine Higher 


-A Veeder Counter records the product of your machine, 


and so rates its value as a producer. It soon builds up a 
higher rating by indicating ways to improve your machine 
or manner of operating. Automatically, it adds up the 


work. Automatically it adds to the RA TE of work, to 


be record-watchful and 


EQUIPPED 





The iarge Set-Back Reo- 
at right 
is less than % actual 
The small Revolu- 
ounter below is 


full 


olutson Counter 
sise 
fton { 


shown nearly 


S8s€. 








Revolution Counter above re- 


The 


Re- Set 


cords the output of the larger machines where the revolu- 


tion of a shaft registers an operation. Counts one for 
each revolution, and sets back to zero from any figure by 
turning knob once round. Supplied with from four to ten 
figure-wheels, according to purpose. Price, with four 
figures, as illustrated, $10.00 (subject to discount). 





The Small Revolution Counter at left records 
the output of smaller machines where a shaft revolution 
indicates an operation. Though small, this counter is very 
durable ; its mechanism will stand a very high rate of 
speed, making it especially adapted to light, fast-running 
machines. Will subtract if run backward. Price, $2,00. 








EVERYTHING you may need in a counting device goes to 
make up the 80-page Veeder booklet. Production counters, 
speed counters, Hand Tally counters and all. Copy free. 


The Veeder Mfg. Co., 


18 Sargeant St. 
Hartford, Conn. 

















GURNEY 


BALL BEARINGS 


—for Portahle Hoists 








‘THE motor and speed reduction gears inside 
the drums of this hoist are equipped by the 

Sullivan Machinery Company with a full com- 

plement of twenty Gurney Ball Bearings and 

their performance has been faultless under many 

varying conditions. 

Let our bearings help eliminate any difficulties you are 


now having with bearings of other types. Our engineering 
department is at your service. Write for catalog. 


Marlin-Rockwell Corp. 


JAMESTOWN, N. Y. 











Veeper Mrc. Co. and MARLIN-ROcKWELL Corp. 
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mids because of sewage from the river. 
to pump it out, but found the water 


| flowed from one underground recess to an- 


| other, 


so that pumping operations on a 
gigantic scale would be necessary. Modern 


pumping machinery has made it possible for 


|the Metropolitan Museum of Art arechwolo- 


| gists 


| tered 


| have a rich yield. 
| ably 


to proceed with their work. These 
pyramids belong to the kings of the twelfth 
dynasty and are more than 4000 years old. 
They have been thoroughly rifled above the 
water level by ancient and modern thieves. 
It is probable that the lower parts were 
robbed before the waters of the Nile en- 
the place. But the early robbers 
usually sought only gold and precious stones, 


leaving heavy objects behind. ‘These sub- 
merged chambers, therefore, are virtually 
virgin soil for the archwologist and may 


Pumping operations prob 
will begin next autumn. Mr. Lythgoe 


| will have charge of the exploration. 


| 
j 
} 


| have left the most valuable treasure of 


Neglected Carthage.—During Arab oc- 
eupation little injury was done to ancient 
remains; but modern contractors are now 
earrying off for the construction of 
villas. Five independent archxological par 


stones 


ties have been at work on the site. Their 
uncoordinated studies show that many a 
treasure lurks beneath the soil; but unless 
there is central direction of some kind, the 
exeavations may destroy almost as much 
as they add to knowledge. Excavations on 
the site of ancient Carthage are being con- 


dueted by a party of Americans working 


in cooperation with French archwologists. 
Their work is timely, as the site of this city 
is in danger of becoming a modern suburb 
of Tunis. 

The Babylonian Account of Paradise 


and the Fall.—One of the most surpris- 
ing discoveries of the German expedition at 
Ashshur was a tablet containing an account 
not only of creation, but of the 
sought Babylonian Garden of Eden, the 
of man, his destruetion and re-creation, and 
the redemption of the gods by the death and 
resurrection of Marduk. G. A. Barton shows 
its relation to other Babylonian myths, to 
the Egyptian myth of the death and resur- 
rection of to the took of Enoch, 
and to the Gospel accounts of the death and 
resurrection of In regard to the last 
point, he that, making the most 
liberal assumptions, and granting that in 
some unknown way the Babylonian myth 
the origin of certain minor features 
Gospel story of the resurrectiqn, the 
and relates to such un- 
details that it strikes nowhere 
nerve of the historic facts which 
the narratives of the resurrection 


long- 


fall 


also 


Osiris, 


Jesus. 


concludes 


may be 
of the 

addition 
important 
near the 
underlie 

of 


is so small 


Jesus. 


A Basque Museum.—M. Radet an- 
nounces that the creation of a Musée Basque 
at Bayonne has been definitely decided upon. 
The Société des Lettres, Arts et 
d'Etudes régionales, which in charge of 
the establishment of the new museum, ex- 
pects to gather a collection of utensils, fur- 
niture, pottery, textiles, inscriptions, coins, 
armor, grave monuments, portraits and other 
objects illustrating the arts of the Basque 
region in the past, and 
products of its modern industries, great and 
small. 


An Echo 


Sciences, 


is 


of Romantic Verona.—The 
tombs of the Sealigers at Verona have long 
been celebrated in the annals of the city 
“Romeo and Juliet.” The sarcophagus of 
Can Grande was opened a short time ag 
To everyone’s surprise, the body of the 
prince was found almost complete intact, 
mummified. The sage and wormwood placed 


of 


ro. 


with the body had served to embalm it. It 
was clothed in draperies of rich silks and 
gold and silver brocade; these too were in 
good condition. No jewelry or armor was 
with the body except the fine, large sword. 
The results of the investigation of the tomb 
prove the untruth of the tradition that the 
sarcophagus was looted in the time of Na- 
poleon—-and, incidentally, that a stirrup in 


the Metropolitan Museum is from a part of 
the armor taken out at that time. For no 
one taking other things from the tomb would 
all, 
the sword. TBesides, the body showed no 
appearance of having been disturbed. 


Rents in Ancient Rome.—The housing 


|question seems to have been acute at times 


have our endorsement. 


in ancient Rome, and disputes between land 
lords and tenants? were not infrequent. Re- 
searches show that in about 150 B. C. a 
Senator of Kome appealed to the courts 
against his landlord, who had demanded of 
him 6000 sesterees a year—say $300—for 


| wealth, made much of his fortune throug 
| the building 
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He}a house which had been rented at only half 
| that sum. 


Crassus, long famous for his 


of houses which he rented by 
the year. He ~° wd trouble with the court 
when he tried to make a tenant pay 15,00; 
sesterces for an elegant bachelor’s apar‘- 
ment. Against these abuses Cesar pr 
mulgated a law according to whieh lani- 
lords could never exact more than 20) 
sesterces or $100 a year for villas in Ron 
or more than 500 sesterces or $25 in the 
rest of the country. Gouging landlords never 
had a chance in ancient Rome. 


“a 


A Roman Theater at Ferentino.—T) 
remains of a Roman theater, 65 feet 
diameter, dating from the second century 
of the Christian era, have been discover: 
in a garden at Ferentino, about 50 miles 
south of Rome. A fine background is pr: 
vided by the range of the Monti Lepini ar 
the Valley of the Saceo, along which the 
railway runs from Rome to Naples. The 
ancient Ferentinum wasa city of the Hernis 
taken by the Romans (as Livy tells us) and 
destroyed in the second Punie war. It after 
ward became a Roman colony and wus 
selected by Horace as a typieal quiet coun- 
try town where the nerve-fagged Roman 
could recuperate. 





ie] 


Only One of the Seven Wonders of the 
World Remains.—It is a curious fact that 


only one of the “Seven Wonders of the 
World” has survived. This is the Great 
Pyramid of Cheops at Ghizeh. 

An Old-World Cubit in America.—In 
Ancient Eqypt, Part iv., 1922, Prof. W. M. 
Flinders Petrie directs attention to excava- 
tions made by the School of R 


American Re- 
at Santa Fé, New Mexico, where the 
measurements of buildings indicate a unit 
of 20.7 inches. "This figure aecords exactly 
to the well-known Egyptian eubit: 20.62 in 
the best early examples, 20.65 in later eubit 
rods, 20.76 on the Roman Nilometers. baby 
lonia had a rather longer type, 20.88 inches 


search 


for the cubit of Gudea’s plotting seales, and 
this was also the standard of Asia Minor, 
20.6 to 20.9, with a mean of all of 20.68 
inches. “How could this reach New Mexico? 
It was evidently Asiatic. We have evidence 
from weights of an Asiatic diffusion of a 
Babylonian original over India, China and 
Etruria. If the eubit similarly passed to 
China, it might thence reach North America. 
It has been already pointed out how the 


cross at Palenque (Southern Mexico) was in 
its detail of ornament derived from Italian 
crosses of about the eighth century, probably 
earried to China by the Nestorian mission. 
By the same route the Asiatie cubit may 
have passed over to the New World at some 
earlier period.” 


Holy Land Yields Egyptian Ruins.— 


The expedition excavating for the University 


of Pennsylvania at Beisan, Palestine, the 
Bethshean of the Old Testament, has un 
earthed substantial Egyptian buildings, with 
evidence of five centuries’ occupation, and 


two large, clear monumental inscriptions of 
Seti I. and Rameses II., respectively. ‘The 
inscriptions indicate military dispositions of 


also examples of the | known divisions of Egyptian troops and give 


references to neighboring cities on both sides 





of the Jordan. Beisan is a small town, near 
the Jordan, 55 miles northeast of Jerusalem. 
Seti I. was King of Egypt of the nineteenth 
dynasty, about 1366 B. C. He was the 
father of Rameses IT. 

Archeological Opportunities in the 
Nez y illiam H. Buckler re- 
cently read a paper at the joint meeting of 
the Archwological Institute of Ameriea and 
the Historical Association in which he indi- 


cated the opportunities for exploration in the 


Near East, particularly in Anatolia. The 
best basis for a quantitative estimate of sites 
for research there seems to be the list of 
cities and towns in Anatolia which coined 
money between the fifth century B. C. and 
the second century A. D. The term Ana- 
tolia, as here used, covers all of Asia Minor 
lying west of a line running north from 
Alexandretta throngh Sivas to the Black 
Sea. A list of such ancient cities and towns 
having mints of their own works out as 


In Lycia, Pamphylia and Pisidia, 
in Lyeaonia, Isauria and Cilicia, 
in Phrygia and Galatia, 61 towns; 


follows: 
95 towns; 
82 towns; 


in Bithynia, Paphlagonia and Pontus, °4 
towns, and in Tonia, Lydia and Caria, 84 
towns. Total, 356 towns. When deductions 


have been made, as well as a liberal allow- 
ance for towns of which we know the names 
but not the exact positions, there will still 
remain about 300 “virgin” sites of towns de- 
serving excavation. 


AMERICAN. 
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Miscellaneous Notes 


Dynamos on the Dead Sea.—Plans for 
the electrification of Palestine by raising the 
level of the Sea of Galilee and harnessing 
the historic River Jordan, involving an 
jnitial expenditure of $10,000,000, are de- 
scribed in “Palestine—Its Commercial Re- 
sourees with Particular Reference to Amer- 
ican Trade,” by Addison E. Southard, Amer- 
ican consul at Jerusalem, just published by 
the Department of Commerce. The same 
project calls for the canalization of the Jor- 
dan Valley from the Sea of Galilee to the 
Dead Sea, where under irrigation, it is ex- 
pected that copious crops of dates, rice, 
sugar cane, flax, and cotton ean be pro- 
duced. Provision for 2000 miles of motor 
highways, commercialization of the Bagdad- 
Cairo air route, traversing Syria, and agri- 
cultural eredit banks are among the other 
innovations contemplated in the moderniza- 
tion of the Holy Land, as related by Mr. 
Southard. 
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An Actor’s Invention Saves Many 
Lives—The recent death of William | 
Hanlon, the actor, at the age of eighty-seven, 
his a special meaning for the New York} 
Fire Department, for it is to this member | 
of the Hanlon brothers (six in number) that | 
we owe the invention of the life net. More | 
than forty years ago the brothers were do- | 
ing a “stunt” called “A Leap for Life” when 
one of the brothers, Thomas, fell and was| 
killed. William Hanlon then devised a rope- | 
net to protect himself when he took his 
brother’s place in the act. He showed it to 
his friend Hugh Bonner, then chief instructor | 
in the New York Fire Department Training | 
School, who at once seized onto the idea. | 
The life-net in improved form is now carried 
to every fire in New York as well as in most | 
other places. The old rope-net has given | 
way to one of canvas, which remains taut | 
under all conditions and has sufficient slack | 
to act as a harmless break to the fall of the 
body. The canvas is stretched inside of a 
steel ring nine feet in diameter, and is fas- 
tened to the ring on thirty steel rods, each 
connected with a string. This serves to keep | 
the canvas taut and allows the ten men to| 
jockey the net into position under the falling 
person. 


Burglary and the Post Office.—The 
business of burglary is constantly being 
made more difficult. The Post Office De- | 
partment is securing 119 locking devices for 
installation on government-owned safes in 
certain small offices where considerable | 
money is handled. This device is adjusted 
to the locking mechanism of the safe. When 
a burglar attempts to drill a hole for the 
insertion of nitro-glycerine the device locks | 
automatically and no number of holes will 
permit of entrance by the burglar. After 
the device locks it is necessary to have an 
expert sent from the factory furnishing the | 
lock to open the safe. The postmaster him- | 
self cannot get in the safe until the arrival | 
of the expert. The new locking device will | 
supplant the little pint bottle of ammonia 
which has been used for the last five or six 
years with more or less effect. The am- 
monia, in concentrated form, is placed in | 
the safe where the force of the explosion is 
calculated to break the glass, thus releasing 
the fumes and forcing the yeggs to wait un- 
til the atmosphere clears before they can 
“lift” the loot. The interval of waiting, in 
a number of eases, has given time for local 
authorities, aroused by the explosion, to 
reach the scene before the departure of the 
bandits and either to effect their capture or 
frighten them away without having robbed 
the safe. In a few instances, the burglars, 
impatient to secure the loot, have been over- 
come by the powerful ammonia fumes and 
were found unconscious by citizens aroused 
by the explosion. The percentage of suc- 
essful performance by the ammonia plan, 
1owever, has not been sufficiently satisfac- 
ory to warrant placing dependence upon it, | 
and department officials, aided by inventors, 
re constantly seeking new safeguards to 
ace around postal receipts and valuables. 














The Dangerous Hour in London.—In 
mdon more accidents oceur on Saturday 
lan any other day of the week. The time 
vorable to accidents seems to be between 
OO and 4:00 p. m. or much earlier than 
the United States. The next most danger- 
is hour is that between 10:00 and 11:00 at 
zht. This is not surprising as the traftie 
heavy and poorly regulated at night. It 
as much as your life is worth to cross 
he Strand in the late evening. It has been 
irged, not only in London but elsewhere, 
at an improvement of the street lighting | 


vould go far toward removing this danger. | 
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WEYERHAEUSER Forest Propucts have our endorsement. 




















VERY once in a while the 
human race makes prog- 
ress by going back to a thing 
that folks thought was “‘out of 
style.” 


This is what American man- 
ufacturers are doing today 
about their factories and ware- 
houses. 


Many are frank enough to say 
that in the past they have “‘put 
up too much building.” 


And when they build again 
things will be different. 


Less initial investment. Less 
overhead. 


More thorough investigation 
of the facts beforehand. More 
money left over for operating 
cash when the job is done. 


* * * 


Probably 50% of the pro- 
posed industrial building in 1924 
can make use of Weyerhaeuser 
Ideal Mill Construction to a 
large and definite advantage. 


Weyerhaeuser can tell you— 
and prove it—that such savings 
as the following are quite pos- 
sible: 

Save 15% on capital building 

cost — 


Save 15% on interest charges— 


Save up to 75% on insurance 
charges. 

In one section of this country, 
there are hundreds of great 
mills built of Mill Construction, 
and protected by the sprinkler 
system against inside fires, on 


To the Business Man 
with a Building Project 
before him.we introduce 
Weyerhaeuser-/deal Industrial Construction 


which the losses from fire over 
a recent three- “year period 
have averaged only 314 cents per 
$100.00 of insurance written. 


One of the stock arguments 
against Mill Construction was 
the insidious whisper that ‘‘you 
can’t get the good timbers any 
more.” 


Weyerhaeuser can tell you 
that this isn’t true, either. It 
never has been true. 


Weyerhaeuser has studied its 
own timber resources and dis- 
tributing facilities in relation to 
Mill Construction needs. 


The Douglas Fir Mills of the 
Weyerhaeuser organization are 
producing selected timber of 
the finest possible wood for 
Mill Construction needs. 


Through the Weyerhaeuser 
distributing plants in the heart 
of Eastern and Mid -Western 
markets, these timbers are laid 
down quickly and economically 


in every industrial section of 
this country. 

Weyerhaeuser did not origi- 
nate Mill Construction. 


But Weyerhaeuser did make 
the most exhaustive study of 
this type of building in recent 
years—and perhaps ever. 


Weyerhaeuser went into cap- 
ital investment—taxes—inter- 
est charges — depreciation — 
design—structural efficiency — 
flexibility of interior division 
—fire safety—insurance rates— 
and many more things. 


And Weyerhaeuser has put 
its findings into two books, one, 
“Industrial Buildings,” for the 
Business Man; the other, 
“Structural Timbers of Doug- 
las Fir,” for the Building Engi- 
neer, Architect and Purchas- 
ing Agent. 

These books will be mailed 
without charge, on request from 
responsible members of indus- 
trial concerns. 


WEYERHAEUSER FOREST PRODUCTS 
SAINT PAUL* MINNESOTA 





Producers for industry of pattern and flask lumber, factory grades for remanufacturing, 
lumber for boxing and crating, structural timbers for industrial building. And each of 
these items in the species and type of wood best suited for the purpose. 


Weyerhaeuser Forest Products are distributed through the established trade chan- 

nels by the Weyerhaeuser Sales Company, Spokane, Washington, with branch 

offices at 208 So. La Salle St., Chicago; 220 Broadway, New York; Lexington 

Bldg., Baltimore; and 2694 University Ave., St. Paul; and with representatives 
throughout the country. 





In dealing with them please mention ScIENTIFIC AMERICAN. 
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RIAL ABABA AASAL EL 


Y 
' 


IKELY as not you’d 
say “it’s wood” 
yhen asked 


what a piano- 





f 


UT 





« 
action 1s made of. Now 
you know that it 1s Mim. 
Same with the neat, flat 
platter you cut your 
Paves 4 
checkers? They’re sifz. So 
are tubs. So are tooth-picks, 


ny) BARD: < 


b AVA Udy © 


bread on. It’s | 


& steering-wheels on good 
autos. And good auto bodies. 
Also railway ties. siz, every- 
body’s everyday good wood, 
sure enough. Can you guess 
the 148 other vital & artistic 


applications of siz, that 


World-standard “105%” 


hardwood? “Let’s find out?’ 


The New Hard Maple Book 
tells you. It’s very interest- 
ing. And authentic. And 
worth filing. Freeon request. 
SEND YOUR NAME TO 


The Northern Hard Maple Manufacturers 
311 F. R.A. Building, Oshkosh, Wisconsin 


NOTE: Hard Maple can be had in mixed shipments with Beech, Birch 
and other desirable Northern Hardwoods. Write for list of member mills. 


®D 





Tue NortHeERN Harp MAPLE MANUFACTURERS have our endorsement. 
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The Service of the Chemist 


A Department Devoted to Progress and Achievement in the Fie/:] 
of Applied Chemistry 


Conducted by ISMAR GINSBERG, Chemical Engineer 


gtinaies pon the Soya Bean 


Sion base for an adhesive is obtained 
from soya beans or the seeds of 
other leguminous plants, by treating the 


| beans or seeds so us to form a liquid 
pulp mass from which the fluid is ex- 
| tracted by pressure. In this way the 
oil is separated from the bean and is 


| residual liquid is curdled and the 
|} is separated, 


| self may be 


| to five 


| 


next 
Then the 
curd 
This 
compositions, 


mixed with the fluid. The step is 


to remove it from the latter. 


dried and powdered. 
of adhesive 
Alternatively the liquid pulp mass it- 
curdled after extracting the 
oil from it. The curd may be treated 
so as to extract any acid present before 
it is dried. The solution of the extracted 
may be compounded with sodium 
fluoride and calcium hydroxide in water 
to give an preparation, This 
process is patented in British Patent No. 
203,969. 


forms the base 


base 


udhesive 


Manganese Deposits in Java 
NDICATIONS of 

been discovered in the 
Djokjakarta (Java) over an 
nearly two miles. It is undoubtedly a 
sedimentary deposit, and the layer has 
an average thickness of from three to 
four and a half feet, increasing in places 
and one-half feet. In the lower 
bed of the seam pyrolusite has been 
found which contains 50 per cent of 
manganese, but the upper bed is not so 
pure. By calcining, an export product 
can be made with 63 per cent manganese. 
Manganese ores also occur in the lake 
districts of Celebes, are highly 
ferruginous, and on analysis shows 19.3 
per cent burning, 3.46 per cent 
SiD,, 47.60 per cent Fe,O,, 24.09 per cent 
of Mn.O,, 1.18 per cent of NiO and 0.46 
per cent of Cr,Q,. 


manganese ore have 
Residency, 
area of 


These 


loss by 


Uses of Anhydrite 
NHYDRITE is 

f\% curs in 
various parts of 
usually found in 


a mineral which oc- 
considerable quantities in 
the country. It is 
gypsum mines and at 


| the present time it is practically a waste 


| the 


| would appear to play some definite 


| COW pea, 


material. It 
Bureau of 


is reported, however, that 
Mines is busying itself 
with experimental work to determine 
the usefulness of this product. It is 
felt that the mineral has perhaps some 
use aS a substitute for gypsum in the 
manufacture of portland cement. 


Manganese and Plant Growth 
ERTAIN elements that occur only in 
very small amounts in plant tissues 
part 
in the economy of the plant. According 
to the Journal of Agricultural Research, 
Volume 24, pages 781, 794, an investiga- 


tion has been made to determine the 
effect of manganese sulfate on the 


growth of plants in water cultures with 
specially purified nutrient salts. The 
results indicated that the presence of 
manganese was essential to the normal 
growth of the plant. 

Such plants as radishes, bean, 
field pea and maize do not con- 
tain sufficient manganese for growth to 
maturity, though some have sufficient to 
maintain a normal development for the 
first few weeks. In the latter case ex- 
periments which were carried on for 
too short a time failed to reveal the 
essential nature of the manganese. 

The lack of manganese affects the 
production of dry matter and brings 
about an etiolated condition of the young 


soya 


In dealing with them please 


leaves and buds, suggesting that the « 
ment has a function in photo-synthe 
and in the formation of chloroph) 
Experiments carried on in soil show. (| 
that manganese sulfate applied to a 
soil caused a decrease in crop, wher: 
if calcium carbonate were applied 
addition to neutralize the acidity 
yields were obtained. Solu 
salts of manganese in acid 

therefore be one of the causes of toxk 

in such soils as exhibit toxic effects, 
manganese sulfate rendering 
a soil more or less sterile with 
to the growth of plants, 


creased 


soils m 


excess of 


resy\ 


Improving Odor of Whale Oil 


© improve the odor of whale oil, t 


latter is treated with formaldehy«: 
It is advisable to add a little mine: 
acid to the oil while it is undergoing 


the formaldehyde treatment. The pro 
ess is carried out at the ordinary t 

perature or if the mixture of oil and 
formaldehyde is heated gently for a pr 

longed time while being constantly agi 
tated. The additional products, which th 
formaldehyde makes, settle to the bot- 
tom of the oil, and are These 
constitute some of the impurities which 


removed. 


give the oil its bad oder. The excess 
formaldehyde is then removed by puss 


ing through a current steam or by the 
influence of various oxidizing 
This process is patented in German Pat 
ent No. 362,281. 


agents 


Rubber Latex in Sizing Paper 


HERE has been much controvers 
on the value of rubber latex as a 
size for paper. Some authorities have 


held that it is worthless and others have 
argued that it is very valuable, strengtli 
ening and generally improving properties 
on the paper in which it is used. The 
latest work on this problem is pub 
lished in the journal, Paper, which gives 
a translation of a report of certain work 
performed by two Dutch chemists in the 
governmental testing laboratory. 

The conclusion reached was that the 
intreduction of small proportions of 
rubber latex into the beater with the 
pulp served to increase the strength of 
the paper made from the pulp. About 
three per cent of rubber latex appears 
to give satisfactory results. A compari 
son made of the sizing prop 
erties of rubber latex in comparison with 


was also 


rosin size. It was found that rubber 
latex is not so good a sizing agent as 


rosin size. 


Non-Crysta!lizable Syrup 

ANE syrup as now 

varieties of sugar 
syrups rich in sucrose frequently con 
tain so large a proportion of 
that more or less sucrose separates in 
the form of crystals in the syrup on 
standing after cooling. The presence of 
such sugar in the syrup injures mat: 
rially its commercial value. 

The United States Department of Ag 
riculture has found that by the use of 
either fresh or air-dried baker's yeast. 
to invert a portion of the sucrose presen 
in the syrup, the eontent can 
be reduced sufficiently so that separation 
of crystals does not occur. The amount 
of inversion required varies with th: 
density to which the finished syrup i 
reduced, and with the temperature o 
storage of the finished syrup. Th 
greater the density, the greater the de 
gree of inversion, and the degree o! 


produced from 
cane, and other 


sucrose 


sucrose 
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PATENTS 


Trade-Marks 
Copyrights 
Designs 


76 Years’ Practice Before 
the Patent Office 


If you have an inven- 
tion which you contem- 
plate patenting, or a 
trade-mark which you 
desire to have registered, 
we shall be pleased to 
have you consult us. 
We have thoroughly ex- 
perienced attorneys in 
our New York, Wash- 
ington, Los Angeles, 
Chicago and San Fran- 
cisco offices, with long 
experience in preparing 
and prosecuting both 
patent and trade-mark 
applications. 


Prompt, Conscientious and 
Efficient Service 


The SCIENTIFIC 
AMERICAN contains 
Patent Office Notes, De- 
cisions and other matter 
of interest to inventors— 
and particulars of recent- 
ly patented inventions. 


We shall be pleased 
to send, without charge, 
our Handbook on 
United States and For- 
eign Patents, Trade- 
Marks and Copyrights. 





MUNN & CO. 
PATENT ATTORNEYS 


Woolworth Building - - - - New York 
Scientific American Building - Wash., D. C. 
Tower Building- - - - - Chicago, Ill. 
Hobart Building - - San Francisco, Cal. 
Van Nuys Building- - ~- Los Angeles, Cal. 























inversion required is also greater if the 
syrup is to be kept at winter storage 
temperatures. For example, in the case 
of cane syrup of 39.3 degrees Be. density 
the degree of inversion required for 
storage at 32 degrees F. is approximately 
that corresponding to 60 purity of the 
syrup. 

In carrying out the process the cane 


|} sugar is mixed with fresh baker’s yeast 





in the proportion of approximately 0.02 
per cent of the weight of the cane 
syrup. It is then kept between the tem- 
peratures 50 to 60 degrees C. and mixed 
with fresh bakers’ yeast in the propor- 
tion of about 0.02 per cent of the weight 
of the cane syrup. It is then kept within 
the temperature range specified until the 
desired degree of inversion has been ac- 
complished. It is then heated to boiling 
and allowed to cool, thus completing the 
Usually from 15 to 60 hours is 
required, depending on the amount of 
yeast used, the density of the syrup, its 
temperature, and the amount of inver- 
sion required. The larger the amount 
of yeast used, the the rate of 
inversion of the The rate of 
inversion of sucrose decreases with in- 
creasing density of syrup and increases 
temperature 
is patented in United 
1,467,599. 


process, 


greater 


sucrose, 


as the rises. This process 


States Patent 


Tung Oil Trees Grown in Florida 


HE importance of tung oil or China | 


wood oil as a paint and varnish raw 
material and the remoteness and uncer- 
tainty of supplies have led to efforts to 
acclimatize the tree which the 
nut from which the extracted. 
From ten seedlings planted 11 years ago 
at Gainesville, Fla., by the Florida Iex- 
periment Station in cooperation with the 


bears 


oil is 


United States Department of Agricul- 
ture, sufficient experience has been 
gained to warrant the belief that the 


tree can be cultivated in Florida.— 


Chemical Age. 


Specific Heat or Coal and 
Composition 

HE conclusions reached after a series 

of investigations on this subject as 


they have been reported in the Journal 


of the Society of Chemical Industry are 
as follows: 

1. The specific heat of coal in general 
lies between 0.2 and 0.4 and depends on 
the amount of water that is contained 
in the coal. 

2. For purposes of comparison it is 
essential that the moisture content of 
the coal be stated. 

3. As far as can be seen from the re- 
sults given the specific heat of the con- 
tained water is approximately equal to 
that of the free uncombined water. 

4. The specific heat depends on the 
nature and general composition of the 
the class and of 
similar percentage composition possess 
values of the same order for their 
specific heat when reduced to the dry 
ash-free basis. 

5. Increase in the carbon-hydrogen 
ratio causes a decrease in the specific 
heat, and in general with increase in 
volatile matter there is a corresponding 
rise in specific heat. 


coal. Coals of same 


Aluminum Salts from Alunite 
HE Bureau of Mines at the experi- 
mental station in Berkeley, Cal., has 

been carrying out experiments on a new 
process for the conversion of alunite, a 
mineral which consists chiefly of potas- 
sium and aluminum sulfates, into alum 
and aluminum sulfate. An apparatus 
for conducting the experiment was con- 
structed to have a capacity of 100 pounds 
per charge. The consists in 
making the alunite soluble, then the 
solution is treated for potash alum and 
a good grade of iron-free alum is ob- 
tained by direct crystallization.—0Oil, 
Paint and Drug Reporter, April 7, 1924. 
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THE BRIGHTON 
Style M-159 
One of Many Styles 
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The man who has worn a pair of Florsheim 
Shoes always wants another. To him 
there is no substitute ~ ~ ~ he knows 
Florsheim Shoes give exceptional value. 


eMost Styles $ 1 ) 


Fall Booklet “‘Styles of The Times’’ on Request 


THe FlrorsHerm SHor Company 


eManufacurers on 
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Car 





Unwarmed Garages Ruinous to Autos 


IRES and car finish deteriorate, parts rust, oil does not flow, 
bearings bind and score, batteries will not charge, starting mech- 
anism is overstrained and hence batteries ruined, excess gasoline used 
in starting the cold motor fouls the cylinders, the motor then over- 
heats and boils off alcohol, the radiator freezes, etc. 


OUR FREE BOOKLET “WINTER MOTORING” 
tells how Scientific Safety Garage Heaters prevent 


this damage and expense. 


have a copy. 





In writing give size and 
construction of garage. 
State if kerosene or gas 
heater would be preferred. 











Cleveland, Ohio 


Every motorist should 


The Scientific Heater Co. 


2125-2175 Superior Viaduct 





THE FLoRSHEMM SHOE Co. and THE ScrenTiIFIC HEATER Co. have our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN. 
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Chemistry Notes and heat for decomposing clays, as it 
a ts ‘ promises to be much easier to purify the 
GTATLERQ oii Food Product —_ Skinned Mik solutions and recover aluminum oxide from 
; : The Seas Gane bas tay nigga She, tony ol the aluminum sulfite solution than is 
rating part ; sta - eens gown | possible with sulfuric acid and aluminum 
now a well-esta snet "0 “1 -} + c : 
, : , , - sulfate solutions. 
prise. If the concentration is carried to a ss Z 3 F 
point at which the finished product is a New Washing and Bleaching Agent.— 
| semi-fluid, pasty mass it is known as con- A new washing and bleaching compound, 
|centrated buttermilk and is used extensively | which has been put out on the market m 
as poultry food. In making semi-solid con- | Germany under the name of “Zauberin,” is 
centrated buttermilk from buttermilk ob- | found to contain: principally para toluol 
tained by churning sour cream, the casein | SU/fo sodium amide. The action of this 
< A es anes, - ° P “ 
is already precipitated and the precipitated | substance is quite the same as that of ordi 
eurd broken up into small particles which | P@TY bleaching powder and the hypo 
have very little tendency to conglomerate | Chlorites. It removes stains and bleaches, 
when the buttermilk is heated in the pan. | but it does not have the injurious action on 
Consequently when buttermilk is condensed | the fiber as do the chlorine bleaching agents 
the finished product is made of very small | rhe use of this substance is recommended 
separate particles and has a homogeneous, | 2°¢ only to regular laundries but to the 
smooth appearance. On the other hand if| home laundry as well, and it is said that 
Fehimn milk which has the same chemical | Wonderful results can be obtained with it, 
|eomposition as buttermilk is soured by the | the clothes are washed perfectly clean and 
| addition of acid, or the growth of acid- | white without much rubbing, ete., and with 
| forming bacteria, and is subjected to the | ®® injury to them. For further details se« 





Euclid Avenue, Cleveland, where powerful 1500 candlepower lamps, 
placed every 85 feet, have cut the number of crimes in two. 























precipitated curd is 
finished product con- 


condensing process the 
| conglomerated and the 


| trie, 


Vonatschrift fuer 
No. 10, page 224. 


Leipziger Textil-Indus 


1923, 





sists of tough lumps and curd and whey. Absolutely Rust-Free Chrome Iron.— 
The semi-solid concentrated buttermilk is|The manufacture of an absolutely rust-free 
preserved by the acid which, in the finished | chrome iron, possessing a silver-white color 
” s © product, is quite concentrated. It is neces-| and all the properties of soft iron has been 
I 1 t 18 t est po 1ceman sary that this acidity should be sufficiently | carried out to a successful conclusion by a 
high to prevent the growth of bacteria. The | Swedish concern. Swedish iron was used 
ordinary lactic acid bacteria do not always | for this purpose which was mixed with a 
ix F produce sufficient acid in ‘the skim milk to| certain amount of ore coming from South 
Many cities have proved it. give the required concentration in the| Africa. It is figured that a roof which is 
> finished product. The Department of Agri-| covered with such a roofing will cost only 
Summing up the results of culture finds that by using bacteria of the | half again as much as one made from gal- 
} j i > so-called lactor-bacillus type, a much higher | vanized iron. The new alloy roofing does 
better lighting in Cleveland Ss acidity can be obtained and the finished | not, of course, require any painting to pro- 
‘ A product has a better keeping quality; also | tect it from rusting. A test is being made 
downtown district, an au- that when the eurd after precipitation is|in a newly constructed boiler house in 
< ‘“ i . thoroughly broken up mechanically, the | Sweden of which the roof has been made 
thority Says: Crimes in precipitated, sour milk may be condensed | from the new alloy iron.—Chemiker Zeitung, 
J ‘ ‘4 $ in a vacuum pan without agglomeration of | 1924, page 118. 
this district in the year 1916 the eurd and a satisfactory product is ob Treating Leather with Rubber Latex.— 
No other public im- |tained. This is accomplished by agitation| In British Patent No. 209.811 ogre 
: Z i . S Is acc ed by agit ate No. 209, there is 
provement pays for were but little more than one- or more satisfactorily by forcing the pre-| described a process of treating leather with 
itself more quickly in cipitated milk through an emulsifier or! pybber latex i der . 

: ‘ ea 3 atex in order both to waterproof 
added property values half (59%) whatwe might well | homogenizer. In this process the milk is| the leather and strengthen the same. The 
than good street light- |foreed by high pressure through a small) Jeather may be treated wi ‘gy 
t ¢ : ) £ i i ay . ate ith the latex either 
ing. The engineers of have expected had no change orifice so that the eurd particles are | before or after tanning. The latex is used 
the Generali Electric 9 thoroughly broken up. By this method the | jn the ‘ser iti ; : a 

4 7 - ghly ‘ 5 ; » preserved condition, which is attained 
Company have com been made in the lighting. eurd particles of the soured milk acquire| by the addition of such substances as 
plete data and experi- the same physical conditions as the particles | ammonia, which prevents coagulation. Sul- 
ence on this point; a of curd in churned buttermilk. This process} fur, glues, filli ‘ tale : 

+ : ; ' - thi ur, glues, filling materials and coloring 
letter to Schenectady, Yet the cost of the best str eet | is also useful in making buttermilk powder, | agents of various sorts may also be added 
New York, will put : ° which is simply a continuation of the process | The ] ‘ , 1 . 

‘ : yi i : 1e latex may be sprayed upon the leather 
the nearest —- lighting averages less than 9% of evaporation, although a different type of | which is placed upon racks in a closed 
immediate touch wit 1 : ? t |machinery is necessary for removing the| heated chambe > th P : . 

axes y i ng , 1eated chamber, or the materials may be 

you. of the totai ofa city Ss 7 water after a certain concentration is | mixed in a revolving drum in an atmosphere 
reached.—Chemical Age of New York. | of ammonia. 

| ew Swedish Metal Furnace.—A Swed- Fire-Retarding Paints.—There is prob- 

ish inventor has invented a thermo-electric | ®IY no such thing as a “Sreproof” paint, 

accumulator furnace which can be heated but the possibility of designing paints which 

> and adjusted accurately to any degree de- will minimize to some extent the effects of 

m sired up to 1300 degrees and can thus be fire and retard its spreading is an important 

used with advantage for heating metals, | Problem am connecuon with the painting of 
especially iron and steel for manufacturing | Woden buildings. The use of paints con- 
processes. It can be used, for instance, in | Ing borates, ammonium phosphate, ete., 
the hardening of colorless window glass on | !as frequently been suggested, but such 
electric welding forging. The furnace has | P#ints have the objection that they weather 
———— Petree been used for experimental purposes. pews ae to the or of 7 ag 
uble and reactive substances, t has been 

MY AUCTION BARGAINS ieee ; oe > 
Genuine Colts 5 shet eal 38 revolver $18.45 os Take and Show Utilization of Samba for Paper Making. | reported that the most satisfactory line to 
§ sxot sporting rifle, cal. 30 /06 10.4 | YOUR OWN MOVIES —Samba, whose botanical name is Triplo-| work on for such paints is to use a paint 
Canvas sony aang ge ouietien Se seem chiton, sceloxylon, occurs in Guinea the containing a maximum of pigment to reduce 
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LACK clouds hide the midday sun. 
A storm is about to break over the 
city. In every office and home 
people get up and turn on electric lights. 

In the emergency the power plant must 
supply electricity up to its capacity. But 
only two of the generators are running, 
and it takes time to put the others in 
operation. Where is the additional elec- 
tricity to come from? 

Man turns to lead for aid. In the 
power plant an electrician throws a 
switch that turns on the current from 
many storage batteries. These batteries, 
made mostly of lead, provide the extra 
current until other generators are started. 


Millions of pounds of lead used 


Lead is serving you in storage batteries 
everywhere. At home, on trips by land 
and sea or through the air, in peace and 
war, these lead batteries have become 
an essential part of the nation’s life—the 
life of each of us. 

Storage batteries in this country in 
use in radio sets, automobiles and cen- 
tral station power plants alone contain 
many millions of pounds of lead. The 
amount of lead used in a single storage 
battery ranges from a few pounds in the 
smallest to several hundred thousand 
pounds in the largest battery. 


What’s inside the storage battery ? 
Each lead storage battery is an electrical 
reservoir storing up energy for the time 
of need. Inside are two sets of lead grids, 
or perforated plates, covered with lead 
oxides—one set with red-lead, the other 
with litharge. These plates are immersed 
in a weak solution of sulphuric acid. 
While the smaller sizes of storage bat- 
teries are contained in glass jars or hard 
rubber jars, the large central station bat- 
teries are installed in immense wooden 
tanks lined with lead. 


NATIONAL LEAD Co, have our endorsement. In dealing with them please 


Lead storage batteries supply electric- 
ity for telephone, telegraph, and wireless 
communication. They furnish electrical 
energy for self-starters, lamps, and igni- 
tion systems in millions of automobiles. 
They supply current for the ignition 
systems of tractors on many of the 
6,000,000 or more farms in the country 
and gas trucks in every part of the land. 


| 




















Set of storage batteries reserved for emergency 
lighting needs in a central power plant 


Lead storage batteries propel street- 
cars, electric industrial and pleasure ve- 
hicles, mine locomotives, and electric fire 
engines. They operate drawbridges, rail- 
road switches, and signals. 


Lead at sea and in the air 


For yacht lighting and for motor-boat 
lighting and ignition, storage batteries 
again come to nian’s assistance. They 
supply current for turning turrets, sight- 
ing and firing guns on warships. They 
propel submarines when the undersea 
craft run beneath the surface. Lead 
storage batteries even soar through the 
air in airplanes. 


Lead in paint 


Lead aids man faithfully and well in the 
storage battery. But it serves him more 
generally perhaps as paint. You doubt- 
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less know that white-lead is the standard 
paint for wood and non-metallic surfaces. 
Red-lead, another lead pigment, is the 
standard paint for metal to protect it 
against the attacks of rust. You see 
red-lead everywhere—on skyscraper 
skeletons, bridges, gas tanks, ships, 
on metal construc- 
tion wherever used. 
It saves the covered 
surface and hence the entire structure 
from rapid deterioration and eventual 
destruction. 


Producers of lead products 


Dutch Boy red-lead is the name of the 
pure red-lead made and sold by National 
Lead Company. It comes in paste form 
which can be tinted to any dark color. 


On every keg of Dutch Boy red-lead is 
reproduced the picture of the Dutch 
Boy Painter shown here. This trade- 
mark guarantees a product of the high- 
est quality. 

Dutch Boy products also include 
white-lead, linseed oil, flatting oil, bab- 
bitt metals, and solder. 

National Lead Company also makes 
lead products for practically every pur- 
pose to which lead can be put in art, in- 
dustry, and daily life. If you want in- 
formation regarding any particular use 
of lead, write to us. 


If you wish to read further about this 
wonder metal, we can tell you of a num- 
ber of interesting books on the subject. 
The latest and probably KD aie | 
the most complete story of | 7 
lead and its many uses 
is “Lead, the Precious 
Metal,” published by the 
Century Co., New York. 
Price $3.00. If unable to 
get it at your bookstore, 
write us or the publishers. 
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NATIONAL LEAD COMPANY 


New York, 111 Broadway; Boston, 131 State St.; Buffalo, 116 Oak St.; 


Chicago, 900 West 18th St.; Cincinnati, 659 Freeman Ave.; Cleveland, 820 
West Superior Ave.; St. Louis, 722 Chestnut St.; San Francisco, 485 Cali- 
fornia St.; Pittsburgh, National Lead & Oil Co. of Pa., 316 Fourth Ave.; 
Philadelphia, John i 


. Lewis & Bros. Co., 437 Chestnut St. 
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LIMAX “Trustworthy” Engines 
are like some people. ‘They have 
a knack of getting things done—quickly 
—dquietly—smoothly. No excitement 
—no fuss. They get under the job 
just right, and the pace they set just 
naturally discourages anything short of 
the best that’s in every man that works 
with and around them. 


Building such an engine has been 
making things “hum” here at our plant 
right through the days when folks 
thought “there was no business.” It 
pays us to build “Trustworthy” En- 
gines. It surely will pay you to use 
them, too. Most builders of contrac- 
tors’ machinery have already found 
that out. Take a look at this list. 
Then you will know where to buy 
your machines if you want 
to “make things hum.” 


MeMyler-Interstate Co., Cleveland, Ohio 
Mundie Manufacturing Co., Peru, Ill. 
Northwest Engineering Co., Green Bay, Wis. 
Orton & Steinbrenner Co., Huntington, Ind. 
Parsons Co., Newton, lowa 
Rix Compressed Air & Drill Co., San Francisco, 
Calif. 

Russell Co., Massillon, Ohio 
Vulean Iron Works, Wilkes-Barre, Pa. 
Geo. D, Whitcomb Co., Rochelle. IIL. 
W. T. Young Engine Co., Oil City, Pa., 

and many others. 


Write for Catalog of Climax 
“Trustworthy” Engines 


CLIMAX ENGINEERING CO. 
34 W. 18th Ave., Clinton, Iowa 
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Can you see 
an electron? 


Dr. Robert A. Millikan, winner of the Nobel 
Prize in Physics, has, and he tells how he 
did it in his address upon receiving the 
prize. 

This address, with additions and amplifica- 
tions, will be first published in Scribner’s 
Magazine. 


Tutankhamen made “with his own hands” 
the oldest known astronomical instrument. 
Dr. George Ellery Hale, world-famous as- 
tronomer, has seen and handled this re- 
markable instrument and has written an 
article about it. 


“The Oriental Ancestry of the Telescope” 
will appear in an early number of Scribner’s 
Magazine. 


These are only two of the many scientific 
articles which Scribner's Magazine will 
publish. 


Although not devoted primarily to science, 
Scribner’s Magazine by its policy of secur- 
ing vigorous and authoritative interpreta- 
tions of the things which move the world 
presents various phases of the story of 
science and its relation to life, written by 
leaders in the advance. 


Scribner’s Magazine also presents fifty 
short stories and a hundred and fifty other 
interesting features in a year. 
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Science Notes 


Dwarf Dinosaurs from Mongolia.—In a 
recent American Museum publication called 
“Novitates,” Professor Henry Fairfield 
Osborn and Dr. W. K. Gregory describe 
some of the first fruits of the Museum's 
Mongolian explorations. Two little dinosaur 
skeletons articulated and nearly complete, 
but only three or four feet long are among 
the prizes secured, and the skull and jaws of 
a third small form. These three specimens 


come from three distinct basins of Cre- 
taceous formations in central and western 
Mongolia. Their exact affinities are not 


yet determined, but it appears probable that 
they are in a general way primitive ancestors 


specialized dinosaurs that flourished at the 
end of the Cretaceous period. The skull is 
considered by Dr. Gregory as ancestral to 
the great Horned Dinosaurs, or Ceratopsia. 
The two skeletons may perhaps be ancestors 
of other kinds of giant dinosaurs and are 
certainly primitive little reptiles somewhat 
of the proportions of the iguanas, but with 
longer and larger limbs and with the dino- 
saurian skull construction. 


A Mule Murders a Freak Cow.— 
Sometimes natural history notes become 
more interesting as news than as science. 
During the winter circuses and freak animal 
shows lay up and in this period many acci- 
dents happen. A tragedy recently occurred 
at Mineola, L. I., when the left hoof of 
“Jack Johnson,” a monkey-faced mule, killed 
“Rosie,” prize cow. “Rosie,” famous 
because her heart was in her throat, its 
pulsations plainly visible, was wandering 
about, when “Jack Johnson” began to lash 
out with his hoofs. One hoof struck her in 
the neck, just above the heart, and she 
dropped. When the trainer reached her 
she was dead. 


The American Association of Museums. 
—This association has headquarters at the 
Smithsonian Institution. The object of the 
organization is to promote the welfare of 
museums, to increase and diffuse knowledge 
of all matters relating to them, and to 
encourage helpful relations among museums 
and those interested in them. The associa- 
tion has recently been changed radically for 
the better. Prof. Charles R. Richards is 
the director. 


A Monkey Ranch for the Pasteur In- 
stitute——The French Pasteur Institute 
will fence in a large area in the African 
forest where such primates as they need for 
their scientific experiments can be secured 
in healthy condition. 

Elk’s Teeth as Emblem.—Congressman 
Albert H. Johnson recently spoke to the 
American Game Protective Association. Mr. 
Johnson said that he was a member of the 
Elks and said that the order should dis- 
courage the purchase of the elk teeth by its 
members. “There are more than a million 
elk teeth on the market,” said Mr. Johnson. 
“Some of them have been obtained by poach 
ers and the rest made from celluloid on the 
east side of New York. The decrease of 
elk is not due to big game hunters. It is 
from the sneaking, sure-shot poacher, who 
picks out the bulls of the herd and drops 
them for two teeth at $5 each. 

Fear for the Antelope.—The American 
antelope is threatened with destruction. 
There are probably not more than 3000 ante- 
lope remaining in the United States, accord- 
ing to a statement, and the total number in 
the Yellowstone Park is about 350. 

A Memorial to W. H. Hudson.—A fit- 
ting memorial to W. H. Hudson, British 
naturalist, sometimes known as England’s 
John Burroughs, will probably be erected in 
the form of a statuesque drinking fountain 
for birds which are not within access to 
streams where, according to a nonsensical 
custom, such memorials are usually placed. 

3y the will of Mr. W. H. Hudson, the resi- 
due of his property, more than £7500, is be- 
queathed to the Royal Society for the Pro- 
tection of Birds “to be used exclusively for 
the purpose of procuring and printing leaf- 
lets and short pamphlets suitable for the 
reading of children in village schools . . . 
| each is to be illustrated with a colored figure 
|of a bird, the writing is to be not so much 
| ‘edueative’ or ‘informative’ as ‘anecdotal.’ ” 


Ants Eat Farm House.—State ento- 
mologists of Illinois are investigating the 
destruction by white ants of a two-story 
farm house at Morris, Ill. In removing 
stucco it was discovered that the ants had 
completely honeycombed the woodwork of 
the structure, starting at the foundation and 
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An Insect Rogues’ Gallery. — The 
American Nature Association is organiziy, 
at Washington what we might eall an ‘j: 
sect rogues’ gallery,” and while insects ¢ 
no more be suppressed than criminals, stj|! 
their ravages can be curtailed by a kno 
edge of their migrations and the best 
methods of combatting them. 


To Improve Reindeer Herds.—The pv ;- 
sibility of improving the grade and weivit 
of the reindeer in Alaskan herds by crossing 
them with caribou is being considered }|)y 
the Biclogical Survey, United States 
partment of Agriculture. A reconnaissaice 
has been made in Mount McKinley Natio:.] 
Park to determine the best locality for 
capturing, later in the season, a supply of 
young caribou bulls to be used in the br: 
ing experiments. 


Whale Extermination.—The whale 
faces extermination, for the whaling indus 
is far from being decadent as we would 
led to suppose from the New England 
cline. The Greenland variety is practical|y 
extinct so that the hunt is now almost 
tirely in southern seas. The principal whales 
now caught are the fin whale, the blue 
whale and the sperm whale. A fair-sized 
whale will yield a small fortune in whale- 
bone alone, to say nothing of 30 tons of oil. 


Self-Loading Repeating Crossbow.— 
The invention of the Chinese self-loading, 
repeating crossbow has been credited to Gen- 
eral Chu-ko-Liang (181-234 A. D.), but 
early records show that self-loading cross- 
bows are referred to in Chinese literature 
several centuries before Christ. In all prob 
ability this efficient weapon is not a Chinese 
contrivance, but belongs to the culture of 
the Lolo and Maio-tzu, aboriginal tribes in 
the southwest and south of China. Their 
national weapon is still the crossbow, and 
they have influenced Chinese culture to a 
certain degree since oldest times. In the 
Chinese collection on the third floor of the 
American Museum of Natural History are 
to be found somé excellent examples of im- 
plements of warfare, including a_ well-pre 
served repeating crossbow. The weapon con 
sists of a wooden arm about a foot and a 
half in length. In this is a_ perforation 
through which the bow passes. On the 
stock there is affixed a magazine holding 
from seven to ten small darts which are 
be shot off one after another in quick suc- 


cession. On the arms there is a lever con- 
nected with the magazine through which 


passes a string of neat leather. In moving 
this to and fro the crossbow may be shot 
several times consecutively, the darts sink- 
ing by their own weight into the catch. 
The principle on which the arrow case is 
constructed tallies with the magazine mech- 
anism of our modern rifle, first constructed 
in America in connection with the Win- 
chester rifle in 1867. In Peking house 
owners still make use of the crossbow to 
scare away burglars. 

Whaling as a Sport.—Wealthy sports- 
men, discouraged by the searcity of big game, 
are outfitting three whaling vessels at Seattle 
for midwinter cruises in the north Pacific; 
the black or beluga whale is the chief object 
of their attention. Last winter such an ex- 
pedition was highly successful. Two gunners 
in each catboat were armed with guns no 
heavier than high-powered rifles, throwing 
“infant harpoons.” The beluga whale is 
about 25 feet in length, and the sale of hides 
more than paid expenses. The vessels are 
equipped with wireless to catch storm warn- 
ings from shore stations. The whale hunt is 
said to provide a distinctly new thrill. 

Wild Beasts as Baggage.—Mr. R. L. 
Ditmars tells an amusing story of shepherd- 
ing wild animals from San Francisco to New 
York. Among them were pythons, pigmy 
water buffalo, and two orang-utans. Mr. 
Ditmars was kept busy protecting the apes 
from changes in temperature. The larger 
orang had a sunny warehouse room, but 
shivered at night; being given an army 
blanket, he soon learned to wrap up in it 
The smaller orang lived in his master’s room 
at the hotel, “upon reluctant permission from 
the management.” By the kind cooperation 
of the railroad all these specimens were 
transported on the Overland Limited as bag- 
gage; four days’ travel brought them safely 
to their new home. 

Making Tough Meat Tender.—The use 
of papaya or a powder from the dried fruit 
of the papaw to make tough meat tender 1s 
not considered desirable by the Department 
of Agriculture, whose Bureau of Home Eco- 
nomics has conducted a series of experiments 
in this line. They find that while the leaves 
in crushed form do make the meat ten et 








j going to the roof. This often happens in 





tropical countries. 
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Formed Roofing Products 
Roofing Terne Plates 
Tin Plate, Etc. 


Secure maximum rust-resistance from all sheet 
metal products by insisting upon copper-steel. 
Its excellence is a well established metallurgical 
fact. The proof is conclusive. 


Keystone Copper Sree is an alloy made by the addi- 
tion of a certain percentage of Copper to well made 
Steel, thereby increasing its lasting and rust-resisting 
qualities under actual service condition. Unexcelled for 
culverts, tanks, flumes, roofing, siding, gutters, spouting, 
and all exposed sheet metal work. Send for booklet 
diving results of positive time and service tests. 

We manufacture Sheet and Tin Mill products for all pur- 
poses-American Bessemer Steel Sheets, American Open 
Hearth Steel Sheets, Keystone Copper Steel Sheets, 
Black Sheets, Special Sheets for stamping, Sheets for 
Electrical apparatus, Automobile Sheets, Deep Drawing 
Sheets; Apollo and Apollo-Keystone Galvanized Sheets, 
Corrugated Sheets, Formed Roofing and Siding Products, 
Culvert and Flume Stock; Long Terne Sheets, Roof- 
ing Terne Plates, Bright Tin Plate, Black Plate, Etc. 


AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 
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PANTLIND 


GRAND RAPIDS, MICHIGAN 
An entire city block of hospitality 

















In comfort, service and 
appointments—and in the 
excellence of its several 
restaurants—the Pantlind 
ranks among the finest 
hotels in America. Those 
who best know Grand 
Rapids, invariably stop at 
the Pantlind. 750 rooms. 
Fred Z. Pantlind, Pres. and Mgr. 


GRAND 
RAPIDS 


The Furniture Capital 
of America 





A New Paper Source.—An English | 
paper mill is trying out wheat straw as 
a source of material for paper making. 
While we have, of course, had straw paper, 
still this is a different proposition. The 
danger of this raw material is fermentation 
in storage. 


A Twelve-Headed Doll.—At a recent! 
toy fair held in New York City dolls were | 
shown with from seven to twelve heads with 
a wardrobe of seven to twelve dresses. This 
gives a doll and a dress for every occasion. 
There were 175 exhibitions at the fair. 

Sandals at Westminster Abbey.—The 
Office of Works recently submitted the floor 
of the chapter house, Westminster Abbey, 
to a special treatment, which has resulted 
in reviving some features of the decoration, 
such as lions and fishes. The pathway has 
for years past been protected by oilcloth, 
but this has been removed, and sandals have 
been provided for the use of visitors. Fifty 
pairs are kept at the entrance. 


An Expensive Model.—An elaborate 
model of the Panama Pacific Exposition of 
| 1915, made by Alfred Lee of San Francisco, 
| has been placed on the market. The price 
asked is $50,000. The model covers an area 
of seven by twelve feet, weighs eight hundred 
pounds and is wired for either night or day 
illumination. 


The Thermometer and the Human 
Body.—If it were possible to so inclose 
a man that he could continue to breathe 
and no heat could escape from his body, he 
would die within a short time, states Dr. 
T. T. Read, supervising mining engineer, 
Department of the Interior, and F. C. 
Houghten, of the American Society of Heat 
ing and Ventilating Engineers, in Serial 
2554, just issued by the Bureau of Mines. 
The normal temperature of the human body | 
is about 98.5 degrees F. and whenever work | 
is done by the museles, indeed even when | 
sitting still, the normal bodily processes gen 
erate heat which must be given off, other- 
wise the body will become overheated and a 
number of bad effects will result. In a series | 
of experiments made at the Pittsburgh Sta- 
tion of the Bureau of Mines, it was found 
that a dry-bulb and a wet-bulb temperature | 
of 112.5 degrees F. could be borne for only | 
35 minutes, even when the subject was at | 

















rest. A wet-bulb temperature of 100.4 de-| 
grees F. (dry-bulb 157 degrees F.) could | 
only be tolerated for 45 minutes. Under} 


such conditions the bodily temperature rises | 
as much as 4.5 degrees F. above normal and | 
the pulse is accelerated. Very uncomfortable | 
sensations are felt when the pulse rate ex-| 
ceeds 135. The human body, like any other 
internal combustion engine, must be cooled 
in order to function properly. 

Catnip Lure.—The Biological Survey of | 
the Department of Agriculture developed a 
lure a number of months ago and is now 
using it extensively in the Western States 
in trapping cougars and bobeats, which prey 
on live stock and game. The Department, 
unable to find any company which manu- | 
factured catnip oil, grew catnipe and en-| 
tracted the oil, getting a little over a pound 
to the ton of the green plants. The prac- | 
tice now is to mix the catnip oil with | 
oil of petrolatum, which prevents the scent | 
from escaping too rapidly. This combination | 





is now used regularly by Government | 
hunters. 
Advertising Dangerous Animals.—In | 


Ileidelberg they do a very wise thing; they | 
placard any dangerous animal with signs| 
which read like this: “Danger—this animal | 
bites.” 

Safety Razors Increasing—It would 
appear from the report of a large safety 
razor company that the use of this article 
is on the inerease. Sales during 1923, in- 
cluding those of subsidiaries, were 7,798,781 
razor sets, 29,061,634 dozens extra blades, 
compared with 3,420,895 sets and 24,082,970 
dozens extra blades in 1922. 





| 

A Pond Drops Into an Iron Mine.—'| 
Forty-two miners perished when the bottom 
fell out of a small pond and flooded the 
workings of an iron mine near Crosby, Minn. 
Only seven men were able to gain the safety 
of the shaft and ascend to the surface. 
North of the mine lies Island Lake and | 
between the mine and the lake was a small | 
pond and it was the water from this which 
poured into the mine when the bottom 
dropped out. 


Toothache in the Movies.—An aching | 
tooth in action is the last thing we should | 
expect to find in the movies. “The Ivory | 
Cross,” an English society for the protection | 





of teeth, have had a film produced which | 
shows a throbbing nerve. . 
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OU can buy more real value 
for your dollar today in 


chain link fence fabric than 


ever before. 


“Galv-After” 


For Cyclone 
Chain Link 


Fence Fabric resists corrosion, 


affords 


permanent 


property 


protection. Lasts years longer. 
No annual painting required. 


“Galv-After” 


Chain Link Fence 


Fabric is Heavily Zinc-Coated (or 


Hot-Galvanized) 


by Hot-Dipping 


Process AFTER Weaving. It has 


a protective 


zinc-coating 


approxi- 


mately five times as heavy as fence 
fabric made from wire galvanized 


before weaving. 


We also build Iron Fence, in vari- 
ous patterns for industrial use. 


Write nearest Offices, Dept. 56, for 


complete information 


CYCLONE FENCE COMPANY 
Factories and Offices: 


Waukegan, III. 
Newark, N. J. 


Cleveland, Ohio 
Fort Worth, Texas 


Oakland, Calif. (Standard Fence Co.) 


Portland, Ore. 
(Northwest Fence & Wire Works) 


CycLone Fence Co. and other advertisers on this page have our endorsement. In dealing with them please mention SciENTIFIC AMERICAN. 
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364 SCIENTIFIC 
PLOT CREPE ARS I 
{ 
| 
- R-U-¥ ultra violet ray steril- 
ee er type M-2. The principles gov- 
2 sf Dey ¢ f f peration are weréd in 
4 f g } 
7 a %: — ur Booklet Feri, Send for a copy. 
< 
@ “a 
TI Is Wat d Wat 
Water can quench thirst and refresh a versally recognized by scientists. The wake 
weary person, but it can also introduce dis- fying qualities of the sun’s rays are the | 
ease germs of the worst kind into the human ultra violet rays that appear beyond the | 
system, In cities, towns, buildings, and in- violet end of the solar spectrum. Ulera | 
dustrial plants contaminated water can en- violet rays, many times more intense than | 


danger the lives and health of innumerable 
people. 

Drinking water therefore, be 
treated to eliminate all disease-producing 
bacteria—but to retain its thirst-quenching 
and refreshing qualities, it should remain 
unadulterated, 


The R-U-V method of sterilization is 
similar to the action of the sun’s rays on a 
mountain stream. The germicidal 
sunlight on ‘such a stream is uni- 


should, 


churning 
action of 





The R. U. V. Ce. , Inc. 
383 Madison Ave. 


those of the sun, to which the water is ex- | 
posed in a thin film, assure the thorough | 
sterilization of all water that passes through | 
an R-U-V Sterilizer. 


The resulting water is exceptionally pure | 
and is absolutely unchanged in composition. | 


An interesting 


booklet cowering pool and drinking 









water sterili n, recently published by our engineer- 
ing departments, may be had upon request. 


write for Booklet F-77. 


Simp ly 





James B. Clow & Sons 
534-546 S. Franklin St. 





New York, N. Y. 





Chicago, Ill. 


Ultra Violet Ray Water Sterilization 
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Baetz Patent HEATING SYSTEM 
Best Judgment Applied Through Reliable Heating 


Experimenting in heating equipment is costly, too 
often disastrous, frequently causing irreparable 
it isa heavy premium to anchor to a healthy 
business. Investigation has proved that winter with 
its sting and icy blasts cannot be conquered with 
The assurance of warmth and 
comfort to employees, a stimulus to better pro- 
duction, a safeguard to property, of satisfaction 
and practical economy is obtained only through 
the installation of Skinner System of heating 


kc 88 


average heating. 


Performs Continuously Resisting the 


Most Rigid Tests With Ease 


Skinner Heaters are individual compact units, they 
heat and ventilate and can be adapted to practically 
any type of air conditioning service; constructed 
in the floor type and the inverted type for overhead 
They are effective because of their 
No outside pipes 
or ducts are used for air distribution. Fan operated 
by any power available. Use live or exhaust steam 
at high or low pressure. They are portable, require 
no special foundation, can be easily moved and 
relocated by common labor, ready for operation 
Completely assembled before ship- 
ment, most economical to operate, and the mainte- 


suspension. 
scientific, simple construction. 


without delay. 


nance cost is exceptionally low. 


Among the Prominent Concerns Who Use Skinner Systems Are: 








SKINNER BROS BAETZ PATENT HEATER 
Steam Coil Type 8. (. uses live or exhaust 
steam at high or low pressure Where | 
steam is notavailable we furnish Skinner 
Bros Patented Direct-Fired Type D. F. | 
which burns coal, coke, wood, gas or oil. 


Westinghouse Electric & Mfg. Co., New York and Pennsylvania Co., Bulis Manufacturing Co., Amer- 
ican Stove Co., Roxana Petroleum Corporation, Brown Shoe Co., Morris & Co., Krey Packing Co., 


Internati 





nal Shoe Co., General Electric Co., Ford Motor Co., Fairfield Paper Co., Maxwell Motors 
Corp., National Enameling and Stamping Works, Standard Steel Car Co., Certain-teed Products Corp., 
Commonwealth Steel Co., American Brake Co., Crocker-Burbank Co. 


| 


SKINNER BROS MANUFACTURING CO., Inc. 


Sole and exclusi fact 





ve 
Heaters and Skinner Bros. 


ers of Skinner Bros. Baetz Patent 
Patented Direct Fired Heaters 


Home Office and Factories: 1410 S. Vandeventer Ave., St. Louis, Mo. 
Eastern Office and Factories: 130 Bayway, Elizabeth, N. J. 
Sales Offices and Branches in All Principal Cities 





Tue R. U. V. Co., INc., and SKINNER Bros MANUFACTURING Co. have our 
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Casein and Its Products 


ILK has been called the ideal food.| covered by precipitation has led to the 


4 It contains all the ingredients that 
ure necessary for bodily nourishment and 
growth. It is easily digested and assimi- 


lated, and it forms the mainstay of the 
nutrition of infants and the sick of all 
uges. 

There is no need of describing milk 


from this standpoint, for it is familiar 
to all. Similarly it is commonly known 
that cheese is made from milk, the milk 
by one means or 
the addition of 


for °xample, by the 


ment, known as rennet. Some of us may 
have watched our mothers make cheese 
from sour milk, and it may have struck 
us that the pasty mixture, that is first ob- 
tained when the whey is removed from 
the solid matter that has been precipi- 


tated from the milk, was of a sticky na- 
ture. At any rate it may have been seen 
that the curd stuck together pretty well 
und made a fairly compact mass. 

But it probably did not occur to us 
that this property of cheese, or better, of 
milk curds, could be applied to useful 
purposes in a variety of ways which are 
far afield from the traditional use of milk 
and as food. It could 
supposed that a substance, which is as 
highly polished as marble and which pos- 
considerable strength, could be 
made from it. In fact this particular 
product looks like a veritable stone. Then 
again, it could searcely be expected that 
it would be possible to make from this 
substance a composition that could be 
formed into a fountain pen. 

But these things have been done 
the curd substance in milk has been em- 
ployed for other industrial purposes as 
well. These products are known as casein 
products. the nume given to 
the protein matter in milk, which is held 
in the state of a colloidal suspension in 
the milk and which is precipitated when 
agents added or are produced in the 
milk to disturb the colloidal status of the 
Thus when milk the sugar 


cheese 


sesses 


Casein is 


ure 


same, Sours, 


in the milk, known as lactose, ferments 
|}due to rise in temperature and to the 
action of bacteria, with the formation of 
lactic acid. As soon as sufficient of this 


acid is present in the milk, the colloidal 
condition of the milk solution is destroyed 
and the colloid, casein, is precipitated. In 
milk there is approximately 3 per cent of 
easein and about one-half per cent of albu- 


min besides fat, sugar, mineral matter. 
About seven-eighths of the weight of the 


milk is made up of water. 


The Making of Casein 
Of course casein can be prepared from 
the whole milk, but this product possesses 
far valuable constituents to be 
for this purpose. Hence the ordinary prac 
tice is to remove these valuable constitu- 


too used 


ents which are mainly the butter fat by 
|eentrifuging the milk. In the machines 
that carry out this process the milk is 


subjected to a very rapid rotary motion, 
and the cream or the portion of the milk 
which is richest in fat, rises to the sur- 
face and can be skimmed off. What is 
left is known as skimmed milk, and this 
is the one of raw materials that are em- 
ployed in the manufacture of casein. An- 
other is buttermilk. It must be remem- 
bered that casein is never dissolved in the 
milk but is held in it in the state of a 
colloidal dispersion. 

When the milk is boiled or warmed, the 
condition of the casein in it is not changed, 
but it is precipitated, as has been indi- 
eated, by the addition of acids or by 
means of the ferment, rennet. The pre- 


| cipitated casein is quite a different sub- 


stance, as far as physical properties are 
concerned, from the original cesein in the 
milk. It is no longer miscible with water 
and when it is dried it forms a crum- 
bling, horny mass. It dissolves in alkalies 
and strong acids. The differences between 
the original casein and the product re- 


endorsement, 


another, | 
fer- | 


hardly be | 


and | 


| curd, lactie acid, ete. 


belief that a modified form of casein is 
present in the milk and not the casein as 
we know in the form produced from milk 

Rennet, which is the ferment sometimes 
}used in the coagulation and precipitation 
of the casein in skimmed milk, is an 
enzyme which is produced by specia 
glands in the stomachs of many animals 
It is particularly plentiful in the young 


animal. The rennet that is used in th: 
making of cheese is obtained from tl 
ealf’s stomach. It is said that one part 


of rennet possesses the power of precip 
tating one hundred million parts of casein 
The apparatus that is used in the casein 
plant is fairly simple. <A large pan o1 
system of pans is employed. These ar 
arranged so that they can be heated and 
in some cases they are built into the 
brickwork of a furnace which is heate: 
with wood. Another type of pan possesses 
a double bottom through which steam is 
introduced for heating. Hot water may 
also be employed for this purpose. The 
pans are usually made of copper. Besides 
these pans, filter tanks, drying 
and grinding apparatus are employed. 
The skimmed milk is introduced into 
| the pans and then its temperature is 
| brought up to the proper point by one 
}or another of the means described. At the 
proper temperature it is treated with ren- 
jnet or acid. No immediate change takes 
place but after a while the milk begins to 
}eurdle and thereafter precipitation 
of the casein is complete. At a tempera 
ture of 95 degrees Fahrenheit one part of 
rennet is sufficient to curdle ten 
thousand parts of milk within a period of 


presses, 





soon 





good 


forty minutes. Two parts of the rennet 
will effect the same change in half the 
time or twice the change in the same 
time. 


After the rennet has been used once, it 
loses its power almost entirely. Hence it 
is necessary to renew it frequently. Fur- 
thermore the stronger the action of the 
rennet, the the casein is thrown 
down and the more powerful the contrac- 
tion of the curd and the larger the vol- 
ume of the whey expressed. When rennet 
is employed as the coagulating agent, it 
is very important to watch the quality of 
the ferment as well as the quality of the 
milk and the conditions under which the 
process is carried out, us the quality of 
the casein will depend on these factors. 
The chief products of this coagulation of 
skimmed milk are the casein curd and 
the whey. The whey contains the 
ble salts of milk and some finely divided 
The whey proper is 
used as a beverage, in baking, for feeding 
pigs, and also for the recovery of the milk 
sugar that it contains. When the curd is 
to be used for technical purposes, it must 


sooner 


solu 


be freed from the whey by washing with 
cold or hot water. 
Buttermilk is an important raw mate- 


rial in casein manufacture. It is coagu- 
lated by acid and the whey is removed by 
settling, centrifuging or pressing the curd; 
the latter is washed with cold water 
which hardens the curd and makes it 
easier to handle. The number of washings 
that are performed on the curd is impor- 
tant, for thorough washing is required to 
remove the acid that is used in coagulat- 
ing the skimmed milk or buttermilk. This 
use of acids in place of rennet for cougu- 
lating the milk cheapens the manufactur- 
ing process. 

After washing, the curds are pressed 
into blocks or forms. These forms are 
placed in a press and pressure is applied 
to a stack of them into which the wet 
easein has been packed. The curds are 
removed after remaining in the press over 
night. The next step is to grind the curd. 
A fine mealy curd is obtained when the 
grinding is properly carried out, and the 
ground product is then spread on drying 
trays and is permitted to dry thoroughly 





and quickly. The drying of the product 
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Long Life — —? 
Of Course 


Due to the ball bearings, 
Valley Motors have an un- 
usually long and useful life. 
Ball bearings (unlike sleeve 
bearings which wear most 
on the side where the belt 
pulls) distribute wear even- 
ly over the entire bearing 
surface. Likewise, they 
distribute wear over a long” 
period of years. 
Send for Booklet 8-22 


VALLEY ELECTRIC CO. 
3157 S. KINGSHIGHWAY 
ST. LOUIS, MO. 
Representatives in Principal Cities 














4 INVENTIONS PERFECTED—MODELS MADE * 


Ina fully equipped machine shop 
Manufacture dies, tools, jigs, and fixtures 
precision 
Let us manufacture and act as your fa fory 
S01 W. Grand Ave, 
» Ubleago, IM. 
Tel, Sup. 1819 








18 years’ extensive experience in devel- 
oping and pe rfecting inventions; making 
drawings and working models for dem- 
onstration. Expert engineering advice 

: on_all matters fer fore or after 
patent. Strictly confidential. 


References on request 
Bernard & Heller, 275-A Water St., N. Y. 








CADILLAC Eioctrie BLOWER 


Blows dust and dirt out of motors, gen- 
erators, machinery, switchboards, line 
shafting, stock bins, etc. 

Lowers fire risks, and creates more 
healthful working conditions. Has hun- 
dreds of uses. 

Weighs only 7 pounds. 
any light socket. 


Attaches to 


Write for descriptive folder 
giving prices, etc. 


CLEMENTS MFG. CO. 
622 Fulton Street, Chicago 
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lis carried out in tunnel dryers where a 
;current of air is passed over the product. 
|The time of drying depends on three fac- 
|tors; the condition of the eurd, the uni- 
| formity of its spreading on the trays, and 
| the volume and temperature of the air 
| passing over the curd. The drying tem- 
perature is 134 degrees Fahrenheit and is 
found to have no bad effect on the casein. 
The casein that comes out of the drier is 
in a fine-grained condition and breaks up 
readily. 
then 


ground and screened. 


and if kept in a dry 
for several months. 

The yield of casein from buttermilk, 
depending on the condition of the milk 
at the time of coagulation, is from 2.8 to 
| 3.1 pounds of the dry product to one hun- 
dred pounds of milk. 

In the manufacture of 
skimmed milk there are but few changes 
in the which need not be dis- 
cussed here. It should be mentioned that 
the manufacture of casein from skimmed 
milk is the simpler method of the two and 
as it is possible to concentrate 
skimmed milk at some central place, the 
|} green curd can be made at the same point 
und then shipped to a central drying plant 
or to the cusein manufacturer. 


place, it will keep 


casein from 


process, 


Uses of Casein 

Commercial casein is a whitish powder, 
sometimes yellowish cast 
especially when it is prepared by the use 
of sulfuric acid. The average composi- 
tion of the substance is: water, 10.38 per 
cent; dry substance, 89.32 per cent. 
dry substance contains 1.89 per cent of 
| fat, 79.45 per cent of pure casein and 6.51 


possessing a 


| per cent of ash. Pure casein powder is 
|absolutely white and does not contain | 
|any ash. 

One of the most interesting uses to 


which casein is put is in the manufacture 


of all sorts of articles, possessing most 
| varied uses, by mixing the casein with 
other materials which render it insoluble. | 


The which was initially of for- 
eign origin, consists in forming an insolu- 
ble compound of casein and formaldehyde. 
The product is obtained in large blocks 
and is also prepared in solid, horny plates 
and bars, which form a perfect substitute 
for ivory, ebony, horn, tortoise shell, cellu- 
loid, coral, and the like. This product 
has been called galilith. 

It is possible to fashion this substance, 
and other similar preparations made from 
casein into all sorts of useful 
articles, as varied as a fountain pen and 
ja teething ring. These products are per- 
fectly odorless and hard; 

or colored in all shades, and their most 
important advantage is that they can be 
very easily manufactured by stamping the 
warm sheet of casein composition, the 
article hardening on cooling to retain the 
exact shape it was given while hot. There 
are innumerable articles of every-day use 
that can be and are manufactured from 
this product, such as combs, cigar holders, 
household fittings, ete. 

Another very important 
is in the preparation of 
casein glues. It is said that casein glues 
were used by the early Phoenicians and 
Egyptians in making articles of daily use 
from wood. Casein glue has been found 
in the mummy cases that have come down 
to us from them. The Romans used 
casein glue for building their great war 
galleys. It is strange, however, that in 
spite of this ancient evidence of the value 
of this substance as an adhesive, it was 
not until the World War that any real 
development of modern casein glues took 
place. During that time there was a great 
demand for a waterproof glue for many 
purposes and particularly for the manu- 
facture of air-craft. This turned the 
attention of chemists and technologists to 
casein. After they had experimented with 
it for a short time they found that it 
possessed superior properties as a water- 
proof adhesive and, in fact, 
| adhesive for all purposes. 


process, 


as a base, 


use for 
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It is removed from the trays and | 
The finished | 
product is then packed into burlap bags | 


the | 
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they can be dyed | 
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The THREE-CONTACT Design 


(COMMERCIAL Annular Ball Bearings are not high duty bearings. 

They are made for comparatively light service and for speeds up 
to 2500 R. P.M. They are, however, free running bearings of high 
efficiency. 

The design permits the use of a large number of large balls. The 
advantages of the three-contact design are—large radial load capacity, 
thrust load capacity in either direction, and ability to sustain a com- 
bination radia! and thrust load, or even a purely thrust load. 





Send for Catalog 


)) Commercial (GS) 


THE SCHATZ MANUFACTURING CO. 
230 Fairview Ave. Poughkeepsie, New York 
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A Sterling Grinding Engineer Reports 


That he visited a plant grinding pistons. The 
superintendent told of the work they were 
doing and the Sterling Grinding Engineer 
asked for a test run. After the run was 
made the Sterling Grinding Engineer 
sent us the following report: s 

“We have had three very difficult 
grinding jobs offered to us and on each 
one we have been able to cut their cost. 


Let him recommend a certain Sterling 
Wheel for your particular job. Test it. Com 
pare the results—they will be something new 

in more and better grinding. 
a These are proved facts. They' are 
i not theory. They are practical because 
Sterling Grinding Engineers are prac 
tical men. Call one in for a friendly 
shop chat. 


“ 
*€LanD © 


On one job we have cut their cost 50%.” of better Goneing 
You, too, can have better grinding. The Cleveland Stone Company 
Ask a Sterling Grinding Engineer in. Show Artificial Abrasive Division 


him your grinding jobs. Let him study them 
from the standpoint of his knowledge of pro- 
duction and of grinding. 


STERLING 


Cleveland 


New York: Boston: Chicago 


30 N. Clinton Street 


283 Front Street 236 “‘A” Street 





ABRASIVES 


Ls caaceeeiemmeetyammmmmmee anes secineineae celia ane 
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See that the young 
Sters are dressed 
for the Weather. 





‘Tycos 


WIN DOW 
Jhermomefter 


ives You the correct 
putdoor Temperature . 





/fyour Dealer cannot supply You. write 


Iaylor Instrument Companies 
ROCHESTER NY 
Canadian oo Tyas Bldg Tacento 


Theres aFyeonw ireintmaeer: tan Every Purpose 


Tycos for 
Meteorologists 


Anemometers 

Aneroid Barometers 
Compasses 

Hydrometers 

Rain Gauges—Recording 
Recording Barometers 
Recording Thermometers 
Thermometers 








Industrial Tycos 


Tycos serves every industry— 
Every phase of production 
that involves temperature or 
pressure. Let 7ycos Indicate 


Record or Control to insure 


uniform Production. 





tomorrow's “senes 
weather today and lay 
your Plans agcordingty. 


Tycos 


Stormoguide 


Forecasts the weather 
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Kaylor Instrument Companies 
: ROCHESTER N.Y 
Canadian Plant. Tyce: Bldg Toronto 


a row or Taylor Thermometer for Every Purpose 











| realized in fairly 


| whitewash, is much more permanent than 
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Too early to predict? Not at 
all. the Scientific American 
editors have already in prep- 
aration the following, among 
many other features. to be 
edited for the readers in 
1925. 


This 


Coupon je Your Guarantee 


cientific 


American 


immigration 
A study of the effect of cheap 
immigrant labor on our indus- 
tries and what races are most 


desired. 
Inside the Oil Business 


J. Bernard Walker will person- 
ally tour the oil industry and 
| write first-hand the costs, uses 
and wastes. A still better series 
than the Steel Articles. 


Next Year’s Automobile 
Traffic control is the problem 
of the hour. We will describe 


the progress in standardization 





| of laws, the parking problem, 
city traffic handling, better 
roads, other problems. 


 @merican Sports 


What the slow motion picture 
camera and the scientific study 
of training has taught us. 


After Abrams. What? 


With the conclusion of the E. 
R. A. investigation, it is pro- 
posed to go on with a series on 
public health; the real scientific 
basis of medicine. 


What Radio Will Do 


Every time radio 
bring out an improvement A. C. 
Lesearboura, our radio editor, 


| engineers 
will describe and explain. 
| 


For the Psychics 





Scientific American, Munn & Co., 
233 Broadway, New York City 


Gentlemen:—Please send the Scientific 
American for 3 months for $1, or 12 months 


for $4, for which I enclose remittance, to 





—OE— 


Address__. 








This baffling hunt for psychic 
phenomena has not been con- 
eluded and this absorbing work 
will be continued in 1925. 


Science In Business 


Added to its many departments, 
this magazine will run a month- 
ly page devoted to the progress 
of science as effecting finance 
and business. 














| paints that are made with the aid of 
| casein, 
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The uses to which casein adhesives have 
been put since then are very numerous. 
It is used on airships, and the American 
round-the-world fliers, who have just com- 
pleted their circuit of the globe, used ma- 
chines the plywood of which was glued 
together with casein. Casein is also em- 
ployed in piano making, in ship building, 
in the manufacture of automobile bodies, 
in the manufacture of furniture, re- 
frigerators and kitchen cabinets. Doors, 
stiles, rails are made with its aid. Trunks 
and wall boards are manufactured with 
easein adhesives. It is employed in the 
building of cars, wheels, billiard tables, 
outdoor signs, dolls, toys; it finds a use 
in cooperare and in the manufacture of 
rattan chair-seats. It is one of the few 
adhesives that will hold together very 
resinous woods, such as pitchpine, cypress 
and oily woods. 

Another important use for casein is in 
the manufacture of paints, which are 
known as casein paints. Casein paint is 
a cold water paint and is excellent both 
for indoor and outdoor use. Cusein pos- 
sesses the property of combining with 
various substances and rendering them 
more or less insoluble on exposure to air. 
Although this property of casein has been 
known for some time, it is only compara- 
tively recently that it has been applied in 
making paints. It is said, however, that 
some old paintings have shown the 
presence of casein on analysis, indicating 
that its advantages along these lines were 
early times. Casein- 
lime paint, what might be called casein- 
ordinary whitewash. Furthermore casein 
has also been used in paints containing 
linseed oil, petroleum, ete. Casein paints 
dry quickly with a dull or “matt” surface 
and are easy to handie. Pigments may 
be added to color the paint. Casein 
enamel paints are also made and give a 
glossy surface instead of the matt sur- 
face of the ordinary casein paint. There 
are really an extremely large number of 


each possessing certain peculiar 
properties of its own. Numerous patents 
have been taken out on paint and varnish 
compositions that contain casein. 

An interesting paint composition con- 
taining casein has been made in Austria. 
This preparation disinfectant 
properties and is called formolactin. It 
is intended for painting on paper or other 
like material to render it washable, 
waterproof and dustless. The paint is 
made from a concentrated solution of 
casein and formaldehyde. This type of 
paint is recommended for painting bed- 
rooms, hospital wards, smoking rooms and 
the like. 

Playing cards are sometimes made by 
coating the paper with a mixture of satin 
white, which is precipitated calcium sul- 
fate, and an alkaline solution of casein. 
In this connection it must be mentioned 
that casein is used to a large extent in| 
the manufacture of coated papers, espe- | 
cially highly calendered papers that are 
employed for high-grade printing and en- 
graving. Such papers are absolutely 
waterproof and will hold the ink lines 
without blurring in fine printing. At the 
same time the coating is absorbent enough 
to take and hold the colors from the elec- 
trotype. Casein is said to give better re- 
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sults in this particular application than 
any other sizing material known. } 
Another important use for casein is in| 
the printing of calico. It is an ingredient 
of the printing pastes that are used in| 
this process. Furthermore a solution of | 
casein in lime water is employed for the | 
purpose of impregnating cotton and linen | 
fabrics to render them more ready to | 
absorb dyestuffs. Glutin, which is a size | 
for dressing curtain fabrics is made from | 
casein and sodium tungstate. 

Sometimes it is desirous to give fabrics 


a metallic finish. Casein is used in ad- 
mixture with powdered metal for this} 
purpose. Casein is also employed in| 


waterproofing processes on textile fabrics, 
and finds application in the loading of 
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silk. An interesting use is in the manu- 
@ facture of artificial silk, which is accom- 
plished by dissolving the casein in an 


ao 

alkali and treating the same with acetone, 
which causes the separation of a pure 
white flocculent precipitate. This is re- 
moved and the liquid portion of the mix- 
ture is evaporated to form a clear mass 
£ 2 of considerable hardness which may be 
rolled out into thin sheets or drawn into 

threads. 
New Casein, being an animal albumen, is an 
/ important food. Many preparations pos- | 
SiINCSS. sessing medicinal as well as food value 
are made with the aid of casein. It is 
- a also employed as a substitute for egg 
1. Big Opportunities for sbumen for many industrial purposes, } 
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Outdoor Antenna But No Lead-In.— 
Many radio enthusiasts do not know that it 
is possible to make use of an outdoor an- 
tenna and still not bring any lead-in wire 
into the house. All that is necessary is to 
attach a coil of wire, like a loop antenna, to 
the regular outdoor antenna, carrying the 
circuit then to the ground. All this is out- 
side, the coil being placed somewhere close 
to the wall. Inside the wall, near the place 
where the coil is placed outside, you set up 
an ordinary loop antenna connected to any 
kind of receiver. The energy surging back 
and forth through the coil outside will pene- 
trate the wall and will be picked up by the 
| loop inside. Of course this is not as good as 
a regular lead-in, but it will work fairly 
| well, except in metal buildings. 





The “Unitenna” is the new name given 
to an apparatus known as the “coupling 
tube unit” in the Navy. It permits of 
multiple reception on a single aerial. The 
large fighting craft of the United States are 
now equipped with this device. The S. 8S. 
“Leviathan” has been equipped with the 
“unitenna.” Recent tests on the “Levia- 
than” by naval and Shipping Board experts 
proved that with the coupling tube unit 
messages could be received on 600 meters 
while the ship’s six-kilowatt tube trans- 
mitter was radiating 25 amperes on 2100 
meters. The transmitting tube was located 
only five feet from the receiving set in the 
tests, the antennae being parallel and only 
30 feet apart. Other equally startling re- 
sults have been obtained. 

Crystals as Generators of Radio Waves. 
—A young Russian radio engineer, M. Los- 
sev, working in the radio laboratories of the 
Soviet Government has invented a new way 
of using a crystal as a radio generator. The 
combination used is a zincite crystal and a 
steel point. Resistance and a battery are in 
the circuit and a tuned circuit is attached, 
so that the oscillations produced can be main- 
tained and controlled. The device operates 
in much the same way as the arc oscillators 
that were popular before the advent of the 
vacuum tube. Radio amateurs in the city 
of Nishni-Novgorod, where Lossev’s work 
has been done, are said to be wsing the new 
erystal hook-ups for local communication. It 
is very doubtful, however, whether these de- 
vices can compete at all with the vacuum 
tube as a generator of electric oscillations. 

Variable Resistance to Facilitate Tun- 


ing.—There has just been introduced a 
variable resistance device designed to be 








less of its output so as to control the sound 


dials or the rheostats. This device no 


to detune his set while searching for sta- 
tions with a pair of telephone receivers. 


ean be shunted, so that telephone receivers 
ean be comfortably worn. Then, when loud- 
speaker results are desired, the shunt re- 
sistances are reduced if not eliminated alto- 
gether, restoring the full volume to the 
receiver. The variable resistance in this 
case is obtained by variable pressure on a 
pile of carbon disks. 

Glass for Radio Sets.—One of the best 
insulating materials that we possess is glass, 
especially the varieties of glass that contain 
a considerable percentage of silica. One of 


much used for baking dishes and 
kitchen glass ware. The loss of energy in 
Pyrex insulating materials is exceptionally 
low. Pyrex insulators for antennas and 
lead-in wires have been on the market for 
some time. Tube sockets of Pyrex 
more recent innovation. A condenser, 
cially designed for low losses, and insulated 
with short sections of Pyrex glass tubes, has 
been perfected and will be on the market 
very shortly. Pyrex glass is obtainable from 
dealers in chemical apparatus in the form of 
sheets, tubes, rods, plates and other shapes. 
It is likely to prove a valuable addition to 
the armament of the radio experimenter. 
Short-Wave Transmission by the Navy. 
—Dr. A. H. Taylor of the Naval Research 
Laboratory has recently been experimenting 


espe- 
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with short-wave radio transmission. In one 
of his experiments he succeeded in spanning 
the continent with a 54-meter wave. A few 
days after this achievement, word was re- 
ceived from Rio de Janeiro, stating that his 
54-meter wave had been intercepted in that 
distant Brazilian city. The distance spanned, 
in this instanee, was 4780 miles over land 
and sea. These short-wave  transmitti 
tests should be of significant interest to 
radio amateurs at this time, especially since 
the Department of Commerce has just 
opened several bands for their use below 
200 meters. One of the bands includes the 
wave length used by the naval expert. Lr. 
Taylor has been transmitting on 54 meters 
on Monday, Wednesday and Friday nights 
at eight, nine, ten and eleven, and at half- 
past these hours on 100 meters, so that all 
amateurs might have an opportunity to test 
their receivers for the lower wave lengtlis. 
Mercury-Are Vacuum Tube Amplifies 
One Million Times.—Two French scien- 
tists, MM. L. Dunoyer and P. Toulon, de- 
scribed recently before the French Academy 
of Sciences a remarkable new amplifier that 
may have much importance in the future of 
radio telegraphy, if not in broadeasting. It 
is a form of mercury-are rectifier and it is 
said to have an amplification of over one 
million times. The mereury are is main- 
tained by a local source of current, just as 
in the familiar devices used for converting 
alternating current into direct current. The 
electrodes between which this are passes in 
the atmosphere of mereury vapor correspond 
to the filament and the plate of the ordinary 
vacuum tube. The third electrode, which 
serves as the control one analogous to the 
grid, is in the form of a metal cylinder 
which surrounds one end of the mercury are, 
as a kind of sleeve. Alternations of poten- 
tial supplied to this metal sleeve have a tre- 
mendous effect on the mereury are inside it. 
That is how the amplification is obtained. 
As yet the new device has been used only in 
scientifie work in the laboratories. It is re- 








mounted across the terminals of any trans- | 
former for the purpose of shunting more or | 


volume of the radio set without touching the | 
longer makes it necessary for the operator | 
] 


In- | 


stead, the output of the various transformers | 


the best of them is the familiar Pyrex glass | 
other | 


are a} 


ported, however, that it is soon to receive an 
| exhaustive test in radio work at the hands 
|of well-known Parisian radio experts. 

| The Magnavox Tube is the latest entry 
|}in the vacuum tube field. This tube, de- 
veloped by the manufacturers of the well- 
known electrodynamic loud-speakers and 
| power amplifiers, is said to follow an en- 
| tirely new principle of construction which, 
it is claimed, represents a distinct advance- 


ment in tube design, with corresponding 
increase in efficiency. The new tube e- 
parts radically in every respect from the 


conventional vacuum tube. For one thing, 
it does not make use of a grid or any other 
kind of electrode interposed between the 
filament and the plate. This new construe- 
tion permits the electrons to take an unob 
structed path between the filament and the 
plate. By means of a new method of 
electron control, the tube gives not only 
higher amplification with greater sensitive- 
|}ness, but also purer reproduction, so it is 
|eclaimed. The elimination of the grid allows 
the spacing between electrodes to be mucli 
greater than in ordinary tubes and still main 
tain the same resistance, with the result that 
Magnavox tubes have less than half the 
internal capacity of other tubes of similar 
type. The tube is not critical in adjustment 
either as to plate or filament. The tube may 
be used as a detector, in which event it does 
not require a grid leak. 

The Loud-Speaker of the Future.—In 
the very near future we shall witness a novel 
development in loud-speaker practice. It 
appears that, after all, the solution of the 
loud-speaker acoustic problem lies in the 
abandonment of the horn and the usual 
diaphragm, and in the adoption of the large 
parchment cone which serves as diaphragm 
and sound projector combined. One of the 


leading electric companies, famed for its 
contributions to the radio art, has been 
working for several months back on the 


final polishing, so to speak, of such a loud 
speaker. While actual details are as yet 
missing, it appears that the finished job will 
be in the form of a parchment cone, to the 
apex of which will be anchored a rod lead 
ing to an armature which, in turn, will be 
actuated by the usual solenoids or electro 
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magnets. The cone will be concealed in a} 
neat container, which may be mounted ver- | 
tically or horizontally. In the latter posi- | 
tion it may be placed on the ceiling, in which | 
case it will be quite inconspicuous. This 
general idea has been represented in a small 
loud-speaker which has been on the market 
for several years. However, the new loud- 
speakers will be of more ambitious dimen- 
sions and sound output, while the quality 
of reproduction, so we are assured, will be 
far ahead of anything yet achieved. 

Is the Crystal Detector Coming Back? 
—There has been considerable discussion of 
late among radio experts regarding the 
status of the crystal detector. Some claim 
that it has outlived its usefulness and that 
it is little more than a relie of the radio 
past; others claim that it is coming back | 
strong. The popularity of the reflex ar- 
rangement permits of the use of a erystal | 
detector with excellent results, since there 
is ample radio energy to obtain good volume 
with such a detector. Then, too, the radio 
frequeney amplifier permits of the use of the 
crystal detector, if desired. Still again, with 
more powerful broadeasting stations, the 
crystal detector may be sufficiently sensitive 
to give us good phone reception, and event- 
ually—who knows ?—loud-speaker reception. 
Already, interesting experiments are under 
way in France, having for their objection 
the amplifying of signals with a crystal de- 
tector and a novel arrangement of batteries 
and resistance. For the present there are 
several good reasons why the erystal de- 
tector should be used, among them: 1. The 
so-called soft tube used as a detector has 
tube noises. A crystal rectifier has none. | 
2. A erystal is cheap; a tube is not. 3. 
There is no upkeep cost to a erystal de- 
tector. It consumes no current. 4. No tube 
gives the clarity: and purity of tone of a 
erystal. Present-day crystals are of good 
quality, and are not to be judged, or rather 
misjudged, by the poor material sold in the 
early days of radio broadcasting, when any- 
thing “went.” 


Standard Frequency Stations.—As a 
result of measurement by the Bureau of 
Standards upon the transmitted waves of a 
limited number of radio transmitting sta- 
tions, data are given in each month’s Radio 
Service Bulletin on such of these stations 
as have been found to maintain a sufficiently 
constant frequency to be useful as frequency 
standards. There may be many other sta- 
tions maintaining their frequency just as 
constant as these, but these are the only 
ones which reached the degree of constancy 
sought from among the stations whose fre- 
quencies have been carefully measured in 
the Bureau’s laboratory. There is, of course, 
no guarantee that the stations named will 
maintain the constancy shown. As a means 
of maintaining constant frequency, the 
high-power low-frequency (long wave length) 
alternator stations listed in the Bulletin | 
have speed regulators. Most of the broad | 
casting stations which are listed use fre-| 
queney indicators (one-point wave meters) | 
and maintain a maximum deflection of the 
instrument on the frequency indicator 
throughout the transmission. ‘These broad- 
casting stations, with rare exceptions, vary 
not more than two kilocycles from the as- 
signed frequency. The transmitted fre- 
quencies from these stations can be utilized 
for standardizing wave meters and other 
instruments by the procedure given in the 
Sureau of Standards Letter Circular No. 
92, “Radio Signals of Standard Frequencies 
and Their Utilization.” A copy of that 
letter circular can be obtained by a person 
having actual use for it, upon application 
to the Bureau of Standards, Washing- 
ton, D. C. 


A Variable Loop which is claimed to 
reduce static interference is the inventicn 
of Pierre R. Werner, a consulting engineer 
of Brooklyn, N. Y. The mechanical features 
of this loop include an ingenious folding 
frame, flexible wires and a small insulated 
handle the manipulation of which permits 
of raising or lowering the frame, so as to 
raise or flatten the loop as desired. Accord- 
ing to the inventor of this variable loop, 
this loop serves to reduce static interference 
when operating a sensitive radio-frequency 
receiver. Suppose, for example, that the 
signal audibility is four times that of the 
static or noise level. This condition would 
result in the reproduction of parasitic dis- 
turbance in too large a volume for the 
pleasure of the listener. It would form a 
most disagreeable background. If an at- 
tempt is made to reduce the sensitive adjust- 
ment of the receiver so as to drop out the 
parasitic noises in the background, then the | 
signal strength drops off rapidly and no’ 
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useful purpose is served. It is held that 
the most satisfactory method of reducing 
the parasitic disturbances or static level is 
to cut down the total energy collected by 
the loop antenna to such an extent that for 
a given sensitiveness of the receiver, the 
static energy received is of too small a mag- 
nitude to be effective. The desired signals 
will still be reproduced with a good degree 
of intensity, and will stand out by itself in 
the quiet background now resulting. Radio 
men who have had an opportunity of trying 
out the Werner loop are quite enthusiastic 
in endorsing it. They claim that the vari- 
able feature of this loop permits of eliminat- 
ing much of the static disturbances while 
still retaining sufficient signal strength. 


Fans Now Pay Attention to Losses in 
Sets.—One of the foremost signs of the 
times in radio land is the increasing atten- 
tion being paid to the prevention of losses 
of signal energy in and between the instru- 
ments in a receiver. “Low loss tuners” are 
the order of the day. The impelling reason 


for this seems to be the desire to use the 
loop antenna, with its comparatively small 
pick-up of signal energy and its equally 


small pick-up of static. Small antennas and 
high amplification have been found to give 
clearer signals than any other way of dis- 
posing of the natural interference produced 
by lightning and other atmospheric disturb- 
ances. . With such extremely sensitive sets, 
even a very little loss of energy in the coils, 
transformers or condensers becomes a fatal | 
defect. There are two important sources of 
loss in a radio receiver. One is high resis- 
tance of the wires or other parts. The other 





—and usually more important one—is the 
presence of something that absorbs energy 
from the electromagnetic field that surrounds 
the instruments. Suppose, for example, that 
some metal object is so placed that it cuts 
the lines of force from a tuning coil. Some 
of the energy in that coil will be absorbed 
in the metal and dissipated as eddy currents. 
Low-loss design requires, therefore, not only 
the proper design of the instruments them- 


selves, but the proper placing of them with 


reference to each other. Another impor- 
tant source of losses is the insulation on 
the wire. Air is the best insulator ordinarily 
obtainable. Accordingly for radio-frequency 
currents, bare wire is the best where it can 
be used. Enameled wire is next best, pro- 
vided the enamel! is of the best quality. Silk 


covered wire is next best. Cotton-covered 
wire usually has the greatest losses of all. 
Th 
called for September 
Washington. Two 


Third National Radio Conference, 

30, has been held in 
such conferences have 
already been held, one in February, 1922, 
and one in March, 1923, both of which were 
generally attended by the persons and | * 
organizations interested. The result 





has | 
been a lessening friction and misunderstand- | 
ing through the voluntary cooperation of 
the radio industry, the public, and the De- 
partment of Commerce, especially in the 
reduction of interference and the improve- 
ment of service. The growth of radio, and | 
particularly the multiplication of broadecast- 
ing stations, with the consequent congestion | 
of the air, has made necessary a considera- 
tion of many subjects and perhaps a re- 
vision of some present methods. Some of 
the matters which will have been discussed, 
no doubt, before this note comes to the 
attention of the reader, are: Revision of the 
present frequency or wave length allocations, 
to reduce interference. Use of high-fre- 
queney or short waves. Classification of | 
broadeasting stations; possible discontinu- 
ance of Class C stations. Interconnection 
of broadeasting stations. Limitation of 
power; division of time; zoning of broad- 
“asting stations. Means for distinguishing 
the identity of amateur calls from foreign 
countries. Interference by electrical devices 
other than radio transmitters. Relations 
between Government and commercial ser- 
vices, and such other topics as may be pro- 
posed by the conference. To facilitate the 
work of the conference the various groups 
in the radio field have been asked to name 
representatives who will constitute the 
formal advisory committee of the confer- 
ence. As planned at the present writing, 
the groups to be represented are: listeners, 


marine service, broadeasting (one from 
each inspection district), engineering, trans- 
oceanic communication, wire inter-connec- 
tions, manufacturers, amateurs, point-to- 
point communication, and Government de- 
partments. The conference is an open 
affair, and will hold public hearings. All 


persons or organizations having any sug- 
gestions to make or views to express upon 
any features of radio activity are urged to 





attend and will be heard. 
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ceiving sets are the regenerative, the radio- 
frequency, the reflex, and the super-hetero- 
dyne. The regenerative circuit appears to | 
have declined in popularity to a very great | 
extent. It has been sadly misrepresented 
of late—made to appear as a crude toy 
which has caused no end of mischief to the 
radio broadcasting cause in the hands of | 
eareless and uninformed owners. This is 
due to the radiation feature of the regenera- 
tive set, which means its ability to oscillate 
and radiate radio waves which are picked 
up by sensitive receivers over quite a range, 
these radiated waves causing serious inter- 
Type 247-H Cap. 500 MMF. ference with the reception of radio programs 

Giaest Venter Gondenser by others. In fact, most of the squeals and 
groans that abound in the air of any con-| 
gested locality, are due to regenerative re- 


ceivers in the hands of untutored indi- 
viduals. However, the regenerative prin- 


. The Basic Circuits of present-day re-| 
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” noise level is meant the extraneous or para- 
ere sitie disturbances heard with a receiving set 
id sent and causing more or less interference with 
Denver the reception of desired broadcasting pro- | 
a © grams. During the summer the static or 

noise level is very high, while in the winter 
an sat- time it drops down to such a low level as 

to be practically non-existent, or simply a 
ptere tx “background” to the radio signals. Static | 
entionety. .is by no means the only eontributing factor 
Y to the noise level. Local conditions, snch as 

a defective “B” battery or leaky storage : wpe ns Sn 
rt, Pa. . } 


battery, poorly soldered joints, soldering flux 
in odd corners, a poorly insulated panel— 


these factors and many others cause disturb- LARGEST RADIO STORES IN AMERICA | FRE 
ances in the receiving set, and contribute 3 to t Ee 





their quota of annoyance to the static or | 





noise level. The statie or noise level deter- | 
cturing. id mines just how far we can receive. Thus, | 
areas when this level is high, it reaches up into | 
ned into our signal level, so that the parasitic sounds | 


RADIO break up our intercepted programs. The 


signal level depends on the power of the —E — . 
m : transmitter, as well as its proximity to the | | 509 S, State St. CHICAGO, U.S. A. Dept. S-6 10 Days Trial of the 
Quality plus Service receiver. Hence if we be satisfied with | | — 


quality : nearby and powerful transmitters during | ' World Famous 
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Price the same on all five types— ceiving set of today will intercept the Pacific | | get rock-bottom prices—even way below manu- part. Just try it—10 days Free end let results 
C-301A, C-299, C-300, C-11, C-12 coast broadeasters on a erisp winter's night. | | @¢trer's costs. Magy ky. By convince you. 
Patent Notice: Cunningham tubes are covered by | What more could be desired? Yet that same | sands of wonderful Sig, 5. B. Buaiah, of Masvesd Untvereliy, pays: 
patents dated 2-18-08, 2-18-12, 12-30-13, 10-23-17, | receiver, by virtue of its ultra-sensitive per- | radio bargains. That's cause for profound gratitude to you.” Rev G. 
10-23-17, and others issued and pending. Licensed “Aig ° . wssiin- rye gh | why we GUARANTEE > Ealnes, the Evangelist Ba 3: The results 
only for amateur experimental and entertainment | formance, will intercept atmospheric dis- to save you money. have been ll youciaim.”’ Mr. A. Hollander, of the 
. use in radio communication. Any other use will be turbances several thousand miles away. It Equitable Life, New York, says: “‘Not a day 


usses but what I recommend the Acousticon to 
riends or business acquaintances—it has made a 
new man of me.”’ In like manner write thousands 
of others, expressing their gratitude—men and 
women in every state, in practically every civil- 
ized country on earth. Yet we don’t ask you to 
believe. We simpiy ask that you allow us to prove 
the merits of the Acousticon in your own case, to 
your own complete satisfaction without » penny 
of expense or risk on your part. Just try it—free, 
that’s all we ask. Send name and address today. 


Dictograph Products Corporation 
1302-Y Candler Bldg., 220 W. 42nd St., New York 


infringement. | 


’ : iad sine ve will pick up the sparking of a vacuum | 
Cunningham 4-page Data oo ully exp ning abil x pees Vinge . | 
re and operation of Radio Tubes now available sweeper motor a block away. Tts static or; 
by sending loc in stamps to San Francisco Office, | noise level is very high—exceptionally high, | 


: because it has been made so_ sensitive. 
. Z, Hence it will be noted that the limiting | 

/* z factor today is the static or noise level. We 

have reached the point where we can no! 
HOME. OFFICE longer increase the sensitiveness of our re- | 
SAN FRANCISCO CHICAGO NEW YORK ceivers, for already the static or noise level | 
‘ has caught up with the distant signals. | 
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Helping big concerns 
make iron-free brass 


Just one of the many money-making applications of 
magnetic separation 


Magnetic separation has 
solved countless manufacturing 
problems. Wherever iron may 
damage crushing or grinding 
equipment, wherever materials 
susceptible to magnetism are to 
be separated from non-magnetic 
particles, wherever iron is in- 
jurious to the quality of a pro- " . 
duct—there magnetic separa 2 Seer elle by preventing 
tion serves. in iron foundries by reciaim- 
ing iron from dump piles 

r reciaiming, by re 
moving stray iron 
in glass plants by preventing 


[RON in brass and other non 

ferrous castings Causesa great 
deal of damage to machine tools. 
It forms small nodules of great 
hardness that play havoc when 
the castings are machined 
Brass borings and sweepings 
invariably contain iron, and yet 
in the average brass foundry 
they form twenty per cent of 
the scrap needed 


in mines, mills and smelters 


refining and reducing miner- 
als and ores. 


The listing opposite gives a 


Big firms—tlike the General realization of magnetic separa 
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moving every speck of iron from 
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Milwaukee, for the bulletins and 
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Grafting Experiments on 
Vegetables 


RAFTING, a procedure quite common in 

tree culture, has been applied to vege- 
tables and flowers by a French botanist, 
Professor Lucien Daniel, of the University 
of Rennes, who has by this method increased 
the size and yield of vegetables, created new 
| species and prolonged the life of plants, and 
| intensified the perfume of flowers. Professor 
|Daniel has performed such grafting opera- 
tions on cabbage, lettuce, beans, potatoes, 
tomatoes and various flowers. 

One of the first attempts made by Pro- 
fessor Daniel was to graft the black Belgian 
bean on a large white Soissons bean. From 
this combination plant there were obtained 
seeds of an entirely new variety of beans 
which has remained fixed. He also took 
bitter variety of cabbage unfit for food, but 
resistant to frosts, and grafted on it a 
| variety that has a good flavor but succumbs 
easily to cold. The seeds of the hybrid 
yielded a new variety that tastes good and 
resists cold. 

Some of Professor Daniel’s most sensa- 
tional grafts were made on the family 
Solanacee to which belong. such 
plants as potatoes, tomatoes, 
egg plant. 
on tomato vines. 
the regular ovoid egg-plant fruit and later 
on the same branch yielded other fruit re- 
sembling that of tomatoes. Finally a true 
hybrid, round in shape, was obtained. Pro- 
fessor Daniel also grafted tomato branches 
and belladonna on potato vines, and potato 
stems on egg plants and tomato vines. Po- 
tatoes, of course, are tubers which develop 
underground. It was a question as to what 
would happen when a potato stem was 
grafted on another plant. Would tubers 
continue to be produced? It was found that 
they were, but not underground. Large 
beautiful tubers hung from the branches like 
fruit. These aerial tubers when planted 
yielded a new kind of underground potatoes 
which were more resistant and developed 
more quickly than those of which they were 
| the offspring. 

A still more fantastic discovery was the 
finding, among these second-generation hy- 
brids, of three plants which bore both aerial 
and subterranean tubers at the same time. 
These tubers being harvested and planted 
yielded a stable new variety 
developing, but delicious in flavor, 
large in size and very hardy. 

One of the most recent experiments is the 
double grafting of belladonna and tomato. 
Upon a tomato stem, a sprig of belladonna 
was grafted and then upon the latter again 
a tomato stem. 
donna plant had by this operation lost its 





extra 


property of producing atropin poison which | 
is normally found in all parts of the bella- | 
|}elover and other leguminous plants. The 
| nitrogen absorbed by these organisms is not 
| directly available as food for man or beast, 


donna plant.—Abstract from Science for 
4fuqust 1, 1924. 


Illuminating Gas and Growing 
Plants 


CONCENTRATION of illuminating gas 
may oceasionally be present in the air 
around a plant sufficient to exceed the very 
low concentration necessary to produce toxic 
effects. In greenhouse practice, where the 
air space is limited and ventilation is re- 
stricted, leaky gas pipes may provide danger- 
ous quantities of unsaturated hydrocarbons 
in the air. In urban conditions, with wide 
surface areas covered by pavement and 
asphalt, coal gas leaking into the soil may 
accumulate until toxic effects are produced | 
upon the roots of trees. American ex- 
perience seems to suggest that such action 
may require consideration where trees are 
grown for shade in public thoroughfares. 
But many other 
work, in urban conditions, to oppose the 
healthy growth of the plant, and the prac- 
tical problem seems to be to ascertain, in 
any ease where injury is experienced, 
whether this ean be indubitably traced to the 
| poisonous action of gas. The concentrations 
lof gas shown to be effective are far below 
the concentrations which ean be detected by 
smell. Professor Doubt, in some American 
experiments, states that frequent trials 
failed to detect the odor when the gas was 
present in concentrations lower than one part 
in 400 of air. On the other hand, with this 
same gas supply, concentrations of one per 
|1000 were very harmful to many plants. 
The escape of gas may fail to be detected, 
| the refore, save by the effect produced upon 
the plant, and since, when the original dam- 
age has been done, plants are very suscepti- 
ble to fungus disease and when examined 
show clear signs of the effects produced by 





|}eoal gas may be ascribed on examinati 


useful | 
tobaceo and} 
He grafted sections of egg-plant | 
First the grafts produced | 


rather late in| 


It was found that the bella- | 
nomic importance capable of assimilating 








factors are always at} 


|to infect 


NOVEMBER, 192. 


such secondary causes, damages originally 
due to the continuous action of traces of 


entirely to these secondary factors. Remed 
measures direeted to remove these seconds 
factors may therefore leave the root of 
trouble untouched. Doubt’s suggestion 
florists is that where harmful contaminat 
by coal gas is suspected, vigorous plants 
tomato or the castor-oil bean or other si 
able plant should be placed in various places 
in the house and left there for 24 to 48 
hours. Within this period at = ordinary 
temperature the plant will show poisoning 
the presence of traces of the gas. With « 
centrations well below detection by odor, 1 
plants named will drop their lower lea 
abnormally early. 

To these suggestions of Doubt the follo 
ing additions can be made. If the effects «| 


| gas poisoning are examined at an ear 


stage, structural effects as the following m 
be found: In the roots, swellings associat: 
with gaps in the endodermal cylinder 
stems, lesions in the cork; loose proliferate 
tissue at the lenticel, and, generally throu; 
out the plant, fatty deposits, accumulated 
the neighborhood of the surface. 

In cases where physiological experim: 
is not excluded by practical requirements, 
the atmosphere may well be tested by grow- 
ing etiolated pea shoots (shoots grown in thy 
dark) or young pea or bean roots and by 
keeping them under examination. Forty 
eight hours will normally provide unmistak- 
able evidence of the presence of toxie co 
centration of gas. The reactions of the 
etiolated shoots in particular are exceed- 
ingly characteristic and exceedingly u 
likely, in greenhouse practice, to arise from 
any other cause.—Abstract from article by 
J. H. Priestley, Science Progress, April, 
1924. 


The Fixation of Nitrogen by Yeast 

YEAST has been discovered by Dr. E. I. 

Fulmer, of Iowa State College, that is 
regarded in informed circles as having im- 
mense future possibilities in enlarging the 
available supply of nitrogenous food. It is 
a variety of yeast capable of assimilating 
nitrogen directly from the air when grown 
in a solution of sugar and of minerals, free 
from any other source of nitrogenous 


| nutriment. 


This new yeast, known as Saccharomyces 
Cerevisiw, Race F, was developed from a 
cake of commercial yeast. The secret of 
this success lies not only in the race of 
yeast used, but also in the ¢ use of the proper 
balance of salts and sugar in the medium 
in which the yeast is grown. 

Hitherto the only organisms of any eco 


nitrogen from the air have been the nitrify 
ing bacteria which grow on the roots of 


but occurs chiefly in the form of nitrates 


| which nourish the following crop. 


The new yeast is what may be ealled a 
domesticable organism, suitable for direct 
consumption by man and animals. It does 
not require for its growth a _ preexisting 
supply of nitrogen in the form of nitrates 
or ammonia. 

The potential importance of this discovery 
lies in the fact that it indicates a possible 
way of utilizing enormous quantities of 
saccharine materials which now go to 
waste, especially in the outlying regions of 
the world. For example, the cane-sugar in- 
dustry, which is mainly confined to tropical 
regions, produces vast amounts of molasses 
for which no market ean be found, notwith- 
standing that large amounts are employed in 
the manufacture of aleohol and stock feed 
Molasses consists mainly in earbohydrate in 
the form of sugar. Carbohydrates are, in 
general, the most abundant of the common 
constituents of foods, but they can not take 
the place of proteins—that is, of the foods 
containing nitrogen. By using cheap and 
abundant carbohydrates to support the 
growth of yeast while it is fixing the nitro 
gen of the air in the form of protein, the 
economical production of nitrogenous foods 
may be greatly expanded.—Abstract fro 
Science Pe August 1, 1924. 


Tuberculosis 


N regard to the tubercle bacillus, it is so 

widespread, so ubiquitous in civilized 
communities, passing from one infected host 
another, that it would seem im 
possible under existing conditions to prevent 
its spread. At present it is taught, and on 
what seems good evidence, that the majority 
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of the population of our crowded cities has 
at one time or another been attacked by this 
inally disease. But in every hundred men who die 
es of in England, only about ten die of tubercu- 
bation josis, Which shows that a large percentage 
nedial of the population successfully resists the 
nd: tuberele bacillus. When this occurs it means 
- that the person attacked possessed powers 
on to of resistance which enabled him either to 
rat destroy its invading bacilli or to otherwise 
nts deal with them so as to render them 
- harmless. 
pla A point of importance in this connection 
to 45 is that it has recently been demonstrated 
lini that the disease is usually acquired in ehild- 
ng hood. The fact is of capital significance, for, 
a if the disease is recognized sufficiently early 
r, and the child is placed under good hygienic 
lea conditions, there is a very good chance of 
effeetive resistance and immunity being set | 
lo up against a second attack. ‘The present 
Cts evidence goes to show that the presence of a | 
was latent tuberculosis infection prevents a| 
; m second invasion. If further outbreaks take | 
hated place, they would seem to be due to a flaring | 
r; im up of the old latent infection rather than | 
rated to a fresh infection. 
er Metechnikoff studied the question in a re- 
oo 18 mote part of Siberia where the tubercle 
bacillus was unknown. He states that very 
iment many of the young men and women who 
nel migrated from this clean country into the 
Br big cities died of acute and rapid tubereu- 
mt losis, on account of not having been exposed 
ul by to infection in their childhood. 
orty The experience of Colonial troops in the a 
istuk late war is instructive. Thus, in France, Str B ll B 
Som the Senegalese, who are almost without om a earin — 
tuberculosis in their native condition and | 
kceed were found to be free from tuberculosis on 
_™ reaching France, developed in large numbers 4 _- > 
from an acute and fatal form of tuberculosis in 1] icrease e 1cC1€]1 IC O 
le by spite of the hygienic measures enforced by 
April, the army authorities. This raises a curious 
point. If it were possible for any country oy —— 
to clear itself of the tubercle bacillus, it | (grooved races) man T Nn Single-row deep- 
east would appear to be incurring a great risk | 2100-F Series \ \ pe ule ustied tasting 
EK. I. for an inhabitant to migrate into any neigh- 7 mary 
at is boring country.—Abstract from presidential | e 
y im address by Sir Darid Bruce, Toronto meet- 
g th ing, British Association for the Advrance- ot electric motors 
It is ment of Science, August, 1924. Science, 
lating tuqust 8, 1924. | 
‘row! 
seat Health and Its Correlations | Modern electric motors are 4—More compact motor 
wR age alllygedl gesegeas Mmalor now equipped with ball design because of small 
nyces iature in children, and that neither health ss es - 
om a @ nor the lack of it is always or even fre- bearings. Many of them bearing space required. 
et of quently associated with vivacity, popularity | Single-acting thrust ° P 
re of or conscientiousness, is the finding of Dr. green pte ys with Strom Ball Bearings. 4 P aire 
¢ eu Tso as > res of ¢ . , a . ) — Qe ouble-row, deep 
— wv poo = pea —s _— 1100-F Series For experience has taught 5 End motion and vibra Kroove. Standard 
» noo pa LA Ss i - 4 Ss 4un : . . . ype, rac ial e% oe rr; 
schools. Dr. Pearson also found only a| engineers the superior qual- tion reduced to a mini- ; — 

eco slight correlation between health and gen- te . 
ating @ eral intelligence. ities of these fine bearings. mum. 
trify Dr. Pearson's results further show that 
s of athletic prowess goes with good health, as : 
he does a the spel wc bet the old idea Many reasons are quoted Added to this are greatly 
s not that delicate children take to intellectual in support of the superior- reduced costs of mainte- 
beast, work and are particularly shy and = con- ‘ F 
trates rege oe is — ge ~ him, = ~ ity of ball bearings for this nance and service. 

the similar idea that lively boys are likely ° ° 
led a to neglect studies for physical sports. Single-acting, self- purpose. Five outstanding 
lirect Dr. Pearson's: results seem to shatter a advantages are: For additional informa- 
does widely held beliefs. They indicate that it . 1100 Series - t L ij ‘ 
isting not possible for teachers to modify genera ‘ tion catalogs rice lists i 
rates intelligence or psychie characters, which 1—A permanent and uni- : te dang ° . an 
seem to be unchanged throughout the whole f a b load capacities at various collal and thea 
overy of sehool life; that general health changes orm air gap etween R P M write to us O 
ssible little during the school period ; _and that armature and coils. —- " ‘ : - 
‘s of health FanaB, re ae of porary experts will gladly assist 
i to ment. ea t 1 was oun to © associatet Oo e . . . s f i 
ns of only a slight extent with qualities of — 2 Oil leakage 1S elimi you 'n determining the best 
ir in- acter, and with temper practically not at all. 7 j a . ° 
ypical alias tieiuan ‘tien. detiiaien on Ui nated, reducing insula type and size of bearing for 
jasses result of a similar statistical study of 1600 tion troubles. your needs. Strom Ball 
with- babies from a large manufacturing town, 2 : : : 
ed in that for their good health babies depend|  gingie-acting, self- 3—Starting and running re- Bearings are interchange- 
feed more on their heredity than upon the station | aligning thrust ‘i ‘ 
te in} of life in which they are born, or the eare| | Beating, leveling sistance reduced and able with other standard 
e, in that they receive. The poor health of babies | ‘ a : 
nmon thet are not breast-fed is found to be chiefly equalized. makes. Double-row, maxi- 
take due to the inheritance of the weakened con- radial. Seated 
foods stitution of a mother not able to nourish her 

and child. Clothing is important, but it is not , 

the highly correlated with health and it  be- 
nitro comes less important as the child grows 
, the older. 
foods The health of the father and mother is 
jro most important, and it is stated to have 

more to do with the health of the child than | 

the wages of the father or the employment 

of the mother. It is probable that these | BALL BEARINGs 
is 80 conelusions, if confirmed by later inde- | 
‘lized pendent investigation, will make it necessary | 
host to restudy the — now ones bd nearly =f aan STROM BALL BEARING MFG. CO. 

. uthorities on education, school managemen . 4 a ee 
head nd the health and training of rT 2 eager Formerly U. S. Ball Bearing Mfg. Co. “imum type. 
id on \bstract from Science for May 30, 1924. | 2100-U Series 4583 Palmer Street, Chicago, IIl. radia! bearing 
ority Strom BALL Beartnc Mrc. Co. have our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN. 
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For. Comfort, Convenience and Economy 


“Handy Grip” Shaving Stick is most 
convenient for traveling. It will not 
crush when packed, and it makes a 
wonderful lather for easy shaving. 


When we ‘say to you that the 
Shaving Stick has important ad- 
vantages over shaving preparations 
in any other form, we can do so 
without bias, for we manufacture 


It is not uncommon for a Colgate 
shaving sticks, powder and cream. ee 


Shaving Stick to last more than a 
In its attractive nickel box, our year in daily use. 

The famous “Handy Grip”, with a trial-size shaving stick 
in nickel box, sent for 10c. When the trial stick is gone, 
buy Colgate “Refills” for the price of the soap alone, 25c. 
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Our Post-War Navy 
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(Continued from page 315) 



















craft, some transports, auxiliaries, and old 
obsolete cruisers, can be placed out of \ rio] i 
commission without hurting the real Navy. , 
The operating expenses of such vessels can 
be saved and their crews distributed to S< MEN] EY 
the essential vessels. Such of these ves- 
sels as still retain real useful qualities 
ean be kept available without being in PITTS BU RGH 
active service. Although a considerable ca ofe “ 
number of unnecessary naval stations have THE CENTER OF FASHIONABLE 
been closed, various naval establishments SOCIAL LIFE ~AOUACENT To 
not essential to the real Navy are kept up 
or kept open in greater numbers than LEADING CLUBS AND GOLF 
actually needed. This is due largely to the COURSES + © © « 
influence of local interests. This should be TENM 
stopped since it merely wastes the taxpayers’ been Hearth BY TAX! FROM 
money and does not help the Navy, the LROAD TERMINALS 
naval personnel, or the public. We must EE 

RESTFUL ATMOSPHERE 
make sure that every one of the dollars 
spent produces somewhere near a dollar's | UNUSUAL SERVICE 
worth for the Navy. This cannot be ac-| 


S.L.Benediio, 






complished if a considerable amount of the 





money is spent on unnecessary facilities or Manager . 
in maintaining in service facilities mate- 
rially beyond those required for service to 
the fleet. 
If allowed to use a certain amount of noel 
discretion in the distribution of the total | BECOME A FOOT CORRECTIONIST 


$3,000 to $10,000 yearly in a business of your own, 
—many are making it in the New Profession of 
| foot correction, not medical nor chiropody. Open- 


funds allotted, or if unexpended balances and | 
proceeds of sales could be made available 








for experimental work and hew construc: | ings everywhere with all the trade you ean attend 

tion, the Navy Department might be able to | to; easy terms for license and training by mail; 

reduce materially some of the wastes now | 2° further o— — = soe = Py: no 
a . . . a |} agency or soliciting. rite ay tor tu etails 

going on. It is certain that the liberty to} : 

exercise such discretion would put an _ in- STEPHENSON LABORATORY 

ate a . ,  - 23 Back Bay Boston, Mass. 

centive before the Navy to take action in} 
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J OTWITHSTANDING the high develop- ¢ Co, Desk G H.Omaha, Nebr OU 
+ ment of human ingenuity, technical skill yee copper — 
and knowledge of mechanical principles as 


FOR INVENTORS 
: - Airy ; INVENTORS of improvements to steam engine 
well of materials, man has never been | bojlers, valve gears, etc. We build working models and 
able to construct an engine eapable of func- do experimental work. Estimates promptly. Model en- 
tioning without interruption and without re- 
quiring cleaning, repairing or the renewal of 


gineering catalogue, 20c. 
worn-out parts during a period of 70, 80 or 


this direction. 
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more years. Even the best man-built engine | Ice Making and Refrigerating 
ever invented and constructed is infinitely M hi 
inferior in efficiency and durability to the ac inery 


human heart, which may justly be considered 


Corliss & Poppet Valve Engines 





























| one of the most efficient motors known. | Bulletins sent upon request 
The human heart is a motor, approximate THE VILTER MFG. CO. 
ly as large as the fist of an adult, weighs || 899 Clinton Street Milwaukee, Wis. 
about 300 grams and represents on the aver- |: 
ie 1/375 es __ With eg stroke | Amateur Mechamics-Model Makers- Students 
| labor is produced sufhcient to hit a one- 
pound weight to the height of one meter. WADE 
The number of heartbeats, which may be Bench-Lathe 
| called the strokes of the lift-and-force pump Cop.:4" die. 212"! 
which the heart really is, averages under sl lage ep 
normal conditions about 100,000 in 24 hours, | tire ge = bed. eigatuecs inside bed. Hollow 
or nearly 40 millions a year. In seventy | SPindle urning, facing, boring, drilling, winding, 
| years the heart sone Feed ‘with rut interrup aaa cutting. Price $28 F.O. B. N.Y. Free Circulars. 
Caney — Ss ; E GEROLD COMPANY, DEPT. 
| tion, would beat 2,.800,000,000, or nearly SPANT, DEPT. A-1, 120 LIBERTY ST., NEW YORK 
three billion times. JEWELRY WORK 
The work of the heart is twofold: with LEARN WATCHWORK AND ENGRAVING 
every stroke it draws from the veins 1/10 4 One Gam sacvinas Shenae ie Onnetias noon 
liter of blood into the right auricle, forces start in business for yourselé.” At 
it into the right ventricle and thence through B 
| the pulmonary artery to the lungs where on Rapa e Bp mgd 
| the blood is purified by oxygenation; from , Fatchmakers in the work’, Ad 
the lungs the rejuvenated blood is sucked by Pc: hg Polytechnic Inet "Pe i 
- . _ or eat catalogue 
the pulmonary vein to the left auricle, then va 
to the left ventricle which forces it through —_ 
the great systemic artery or aorta to all FOR SALE 
parts of the body, completing the circle of 
In one minute the human heart sucks and P & of easy manufacture. 
again forees back into cireulation 7 liters For full particulars address 
of blood, which makes more than 300 liters CONRAD JACOBS 
an hour and more than 5000 liters a day. 1768 Weeks Ave. New York City 
In a single year the heart draws in and <_< = 


| Hektoliters. 


| cog-wheel car driven by 


| 


than one week. TO BUILD THINGS 
If it were possible to utilize the motive | Hundreds of articles you have wanted can be built 
force of the human heart during a whole | quickly and easily with a 
lifetime by placing the heart of a newly| BOICE-CRANE JUNIOR BENCH SAW 
born child into a spherical container set in | Some. oe. aie, 
rolling motion by the heart, the sphere could aie wane ae tye 4 
roll around the earth in one year, traveling | ove, nl ages Big vo 
» pate 1/, ters a se as stock. Dadoes 44 x 54". Driven 
at the rate of 1% meters : aay D y by By tee ji 
day, regardless of time, weather or season, |} to any hght socket. Sold on 
| it would continue rolling without stopping |] money guarantee. 
for a single moment and without ong Write for deceriptive Selder on Band 
diminishing its tempo for sixty years. Then W.B. & J. E. BOICE $ .25 
(Continued on page 376) Dept. S.A. 11 TOLEDO, 0 Only 30= 





forces out almost 4,000,000 liters or 40,000 
The quantity of blood pumped 
by the heart in seventy years would fill a 
tank with a capacity of more than one- 
quarter million cubie meters. 


“WONDER” ‘COLD PIPE, TUBING 
AND BAR BENDERS 
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Let us assume that a passenger elevator writ, Sizes of Machines 
could be so constructed that the heart of ott war, Derbend 
the attendant supplied the lifting force, the Einch pipe ‘2 10 cts 

° : inch pipe - - 26 cts 
elevator cage carrying the weight of the at-| Sinch plese. - G0cts 
tendant would rise about 35 centimeters a ote teatel ; 7 

American Pipe Bending Machine Co. 


or more than 20 meters an hour. A 32 Pear s _ Boston rare 
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Will furnish any 


of the following 


Recent and Important Books 








Abrams 
By the Scientific 


Verdict 


American Staff 


A resume of the investigation of the SCIENTIFIC AMERICAN into “E. R. A.” 
and the final verdict of the committee, are here given in complete and convenient 


form. 


All who have followed these interesting and startling disclosures, will want 


this pamphlet as the final digest and permanent disposition of this stupendous 


hoax. 


By J. H. Bliss 
Comptroller, Libby, McNeil & Libby 
Written from the inside viewpoint of the 
manager, the tested results of experience are 
given as to what accounts should show, and 
how the shaping and interpretation of these 


Management Through Accounts | 
| 


accounts serve the ends of management. | 
Published by The Ronald Press. $6.20 post- 
paid. 


Milling and Milling Machines 
The dearth of practical books on this sub- 
ject makes this non-technical treatise of ut- 
most value to operators. Furnished by Brown | 
& Sharpe Mfg. Co., Providence, R. I, $1.00 
postpaid. | 


Storage Batteries 
By G. W. Vinal 
Physicist, Bureau of Standards 

With the authority of his standing and the 
facilities of his associations, the author 
summarizes the physical and chemical facts 
and theories and describes their application. 
Emphasis is placed on the scientific prin- 
ciples involved, with especial attention to 
the electrolyte, though every phase of con- 
struction, capacity, operation and testing is 
covered. An important, complete and under- 
standable work. Published by John Wiley & 
Sons. $4.70 postpaid. 
Automobile Identification 

By Sergt. J. F. Brennan 

Instructor N. Y. Police Training School 

The course of instruction given in the New 
York Police Department for identification of 
stolen automobiles, or those used in the com- 
mission of crimes. Of interest to the layman 
because of the rewards offered for stolen 
ears, for personal reasons, such as collisions, | 
ete., and for study by those who would aid 
the law in the suppression of crimes. Pub- 
lished by ScreNTIFIC AMERICAN. $2.65 post- | 
paid. | 

] 
} 


Blue Print Reading and 
Shop Sketching 
By H. C. Givens 
Dept. of Education, Arkansas 
Typical drawings are explained in detail, 
with advaneing degree of simplicity. Shop | 
sketches are shown with cross-section paper | 
below for home study and the use of various | 
measuring instruments illustrated; projec- 
tion is explained with clearness, simplicity 
and originality; drafting and the necessary 
instruments concisely depicted. Published 
by John Wiley & Sons. $1.90 postpaid. 


Charles Proteus Steinmetz— 
A Biography 
By J. W. Hammond 

The authorized biography of a great scien- 
tist and a prodigious personality. Some of 
the chapters were read and approved by Dr. 
Steinmetz, and all are written from an inti- 
mate association with, and a¥fectionate ap- 
preciation of, this unique idealist. Published 
by The Century Co. $4.20 postpaid. 


What Does Your Child Weigh? 
By E. B. Lowry, M. D. 
Illinois Board of Health 

A complete guide to thé health care of 
children from two to fifteen years old by 
this famous ehild health expert. Invaluable 
to every parent. Published by Forbes & Co. 
$1.40 postpaid. 





All the above books are obtainable from the Scientific 
American Book Department, 


Published by SCIENTIFIC AMERICAN. 


10c. postpaid. 


Food Analysis 
By A. G. Woodman 


| Asso. Prof. Food Analysis, Mass. Inst. Technology 


A thorough revision of this widely used 
textbook, presenting typical methods and the 
interpretation of results in food analysis. 
The book offers a detailed, up-to-date dis- 
cussion of the analytical processes involved, 
their suitability and limitations. Published 
by McGraw-Hill Book Co. $3.65 postpaid. 


Architectural Details 
By L. Rouillion and C. G. Ramsey 


Mechanics Institute 


*. . . | 
This work fills a need for a simple, under- 


standable outline of architectural drafting. 
While intended as a textbook, it is clear and 
detailed enough to be of useful service to the 
house-builder. Published by John Wiley & 
Sons. $3.20 postpaid. 


Artistic Alphabets 
By E. L. Koller 


International Correspondence Schools 
Ineludes brush handling, standard Gothie, 
Roman, Italic and Text Alphabets, modern 
and up-to-date alphabets and letter spacing, 
together with appropriate show card and 
sign ornament. A very complete exposition. 
Published by David McKay Co. 


paid, 
Modern Pisé Building 
By K. J. Ellington 
Those interested in the article “Houses | 


of Mud,” which appeared in our April issue, | 
will welcome this thorough, practical deserip- 
tion of how to build them. Every detail 
is covered, foundation, walls, roof, forms, 
tools and mixtures of earth, with diagrams 
and photographs of various buildings abroad. 
Published by K. J. Ellington. $3.00 post- 
paid. 


Science Old and New 
By J. A. Thomson 

Prof. of Natural History, Univ. of Aberdeen 

In his deft style the author presents “in 
a framework of personal reflections, some 
fresh ideas in Biology.” A most interesting 
series of short monographs. Published by 
G. P. Putnam Sons. $3.70 postpaid. 


Chemistry in the Twentieth 
Century 
Edited by Dr. E. F. Armstrong 
Prepared under the guidance of a com- 
mittee representing the Scientifie Societies, 





|Machine Tool Co. 


this series of monographs by the most emi- | 


nent scientists in their line, illustrates the 
present position of chemical science in Great 
Britain. For those who have received some 
training in science, this work will be found 
most interesting. Published by The Mac- 
millan Co. $5.50 postpaid. 


Regeneration—From a Physico- 
Chemical Viewpoint | 
By Jacques Loeb 
Rockefeller Institute for Medical Research 
Dr. Loeb finished this book just before his 
death. It represents the gist of his later 
study of the phenomena of regeneration and 
shows that a simple mass relation can be 
used as a guide through the bewildering | 
maze of the phenomena of regeneration. It 
undertakes to prove that regeneration is en- 
tirely due to physico-chemical agencies. 
Published by McGraw-Hill Book Co. $2.15 
postpaid. 
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OPPORTUNITIES IN RUBBER—NO. 5 


Resiliency Plus Strength 


If your problem requires a material combin- 
ing resiliency with great strength, consider 


The whole power of an automobile passes 
through a universal joint of fabric and rubber. 
The strongest transmission belt material per 
unit of cross section is rubber and fabric. 
Rubber alone, of certain new compounds, in 
a strip 14"x 44" will support the weight of a man. 
Many applications to utilize the strength of 
rubber, either alone or combined with fabric, 
have been developed through cooperation 
with the B. F. Goodrich Rubber Company. 
Bring your problems to us—perhaps they can 


be solved with rubber. 


THE B. F. GOODRICH RUBBER CO., Akron, Ohio 
ESTABLISHED 1870 


Goodrich 


RUBBER. GOODS 


** Best in the Long Run” 


nica 
































°°"! A Lathe that Gives Service 


Sidney Medium Pattern Lathes are built in 3- and 4-step 
cone headstock and all geared types. 


Just the thing for 
garages, repair 
shops, experimen- 
tal work, etc. 


Booklet with prices 
sent on request 


The Sidney 






14”x6’ 


Dept. 1611 Sidney, Ohio 

















UNISOL 


Reg. U. S. Pat. Off. 


We have marketed UNISOL throughout the world 
for the past 14 years—-ALWAYS ON AN AP- 
PROVAL BASIS. We invariably receive repeat 
orders and check or draft. Should UNISOL fail’,to 
correct an undesirable boiler feed water condition 
It is time to stop trying to correct it. 

_ UNISOL maintains complete solubility and suspen- 
sion, the two required factors of feed water treatment. 

UNISOL is GUARANTEED to fulfil ALL re 
quirements under ALL conditions. 
Pamphlet on request 


UNISOL MFG. CO. Jersey City, N. J. 
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$5,°6,°7 « §8 SHOES 


BOYS AT $4.50 & $5.00 

Women of fashion should know that our women’s 

shoes are high-class, made in the most distinctive, 

up-to-date and exclusive styles, which appeal to 

those who desire stylish, comfortable and serv 
shoes at 
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;~ ey -. Z Se “eo New 
rap Pum ——- per ~ ali Sty 

for Women’ W. L.DOUGLAS PEGGING ie 
Attractive Patent and black SHOES AT 7 YEARS OFAGE Made in black Velour 


Suede one-strap pump, $6.50 


also light Russia calf, $7.00 


WEAR W.L. DOUGLAS SHOES AND SAVE MONEY 

FOR 38 YEARS, W. L. Douglas’ name and portrait have stood for quality, for economy 
and for satisfactory service. W. L. Douglas shoes are exceptionally good values. Only by 
wearing them can you appreciate their superior qualities. The exclusive, smart models, 
designed especially for young men and women, are leaders everywhere. 

W.L. DOUGLAS $7.00 SHOES are remarkably good value. Seldom have you had the 
opportunity to buy such high-grade shoes at this popular price. Shoes of equal quality, 
comfort and service are rarely found in other makes at our prices. 

WHEREVER YOU LIVE, demand W.L. Douglasshoes. They are sold in 120 of our storesin 
the principal cities and by over 5,000 shoe dealers. For economy and dependable value, 
wear shoes that have W. L. Douglas’ name and the retail price stamped on the soles. The 
stamped price guarantees the value. If not for sale in your vicinity, write for catalog. 


€ W.L. Douglas Shoe Company, 163 Spark St., Brockton, Mass. 
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—all the difference 
between just an ordinary cigarette 
and—FATIMA, the most skillful 
blend in cigarette history. 














For the Radio User 


RADIO FOR EVERYBODY, by A. C. Lesearboura, and 
the greatest selling book in the radio field, now completely 
re-written and re-illustrated to cover both the fundamentals 
of this science and the application of the latest improve- 
ments. Radio vocabulary, diagrams and full instructions. 


$1.65 Postpaid 


For the Automobilist 


AUTOMOBILE IDENTIFICATION, by Sergeant J. F. 
Brennan of the New York City Police Department. The 
factors of identification are arranged and classified so 
that anyone can learn how to mark a car. Useful for 
self protection and to obtain rewards offered for stolen 
ears. $2.65 Postpaid 


For the Engineer 
DIESEL AND OIL ENGINEERING HANDBOOK. Most 


complete reference book on oil engines of high and low 
compression and associated equipment. Applicable to 
every problem in the oil field in drilling and equipment. 

$5.50 Postpaid 


For the Doctor 


ABRAMS’ VERDICT. The 16-page pamphlet which pre- 
sents a resume of Scientific American’s Investigation of 
Abrams and the E. R. A. practice and the Committee’s 


Prices for copies in bulk furnished to 
10c per copy 


verdict thereon. 
Dectors and Physicians upon request. 


SCIENTIFICAMERICAN 
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| The Human Heart as an Engine 
(Continued from page 374) 

|it would probably diminish its speed. On 
| its next trip around the earth it would reach 
| the starting point perhaps a week late and 
| om the following trip a few days later. Yet, 
| though slower, it would continue on its 
| course for another five, ten or fifteen years, 
| becoming steadily more sluggish and hesi- 
| tating in its action, until at last its energy 
has beeome too feeble to overcome even minor 
obstacles in its path. The ball stops rolling 
and after a short time the action of the 
| heart ceases forever, having circled the earth 
| approximately seventy-five times. 

It is safe to say that even the most per- 
| feetly designed and constructed motor built 
by man from the best materials could never 
approach the record of the heart. 


Putting Heat in the Bank 


(Continued from page 318) 


| 
j 
| 


system of the kind called solid solution. 

Steels but moderately below the eutectoid 
ratio have only the single upper transfor- 
mation, which gives changes that are a 
combination of those detailed for the two 
upper transfer points in the very low-carbon 
steel. The subsequent transformation at 
the lower critical point is identical with that 
already discussed. 

In eutectoid steel all the transformations 
|}are telescoped into a single critical point. 
This marks the change of the austenite into 
pearlite; and the change in properties is a 
combination of those found in the three 
transformations for low-carbon steels. The 
separation of these changes is a function of 
low-carbon content; as the carbon rises 
toward the eutectoid ratio the transforma- 
tions come together. 

The size of the octahedral or cubical grains 
or erystals varies with the rate of cooling in 
If a piece of properly made steel 
is heated, no change in grain size occurs 
until the point is reached where the pearlite 


[is transformed into a_ solid solution of 


austenite. To obtain the complete refine- 
ment which exists here it is necessary to 


| heat a little above the upper critical range; 


but not too much, for as heating continues 
grain size enlarges. Upon cooling from the 
liquid state steel, say, of eutectoid composi- 
tion solidifies into erystals, which will be the 
larger, the slower the cooling. These grains 
(of austenite) continue to grow until the 


each is changed into a grain of pearlite. This 
results in a structure of large grains, making 
the metal weak and brittle. Increase of 
time at heat has a similar effect. 

With a straight-carbon steel heated 
through the critical range, maximum refine- 
ment occurs just above this point, and then 
grain growth begins immediately. This 
growth is retarded, however, by the presence 
of alloys. It is possible to harden alloy 
steels at any temperature from just above 
the critical to as much as 150 degrees above. 
This range of hardening temperature is of 
great value. These facts are of vital im- 
portance to the steel treated. 

In general it may be said that carbon 
decreases the transformation range. In the 
presence of another element of a similar 
tendency the effect is cumulative, and we 
steels that harden by 
eooling in air. Nickel has a marked effect 
upon the critical range: first lowering it to 
a minimum that comes with 25 per cent 
nickel, where we have a non-magnetic air- 
hardening steel; then raising it again to a 
maximum with 70 per cent nickel. Nickel 
also lowers the eutectoid ratio; and then 


|the lowering of the critical temperature 
| means that the maximum grain refinement 


comes with a lower temperature than in a 
earbon steel free of nickel. 

Manganese lowers the critical range by 
about 5.4 degrees for each 0.1 per cent of 
manganese, until with about 13 per cent the 
lower recalescence point is below atmos- 
pheric. temperature, giving a non-magnetic 
steel in which the graphitizing tendency of 
cementite is opposed. Chromium has little 
effect upon the critical ranges. It forms an 
iron-chromium cementite, not so readily dis- 
solved as the ordinary cementite, which in 
quenching tends to prevent the transforma- 
tion of the austenite and so adds hardness. 
This property is operative only in the 
presence of sufficient carbon. Chromium also 
retards grain growth when heated above the 
critical range, and henee widens the hard- 
ening range. 

Vanadium and molybdenum have little ef- 
fect upon the critical ranges of steel. Up 
to five per cent tungsten raises these; be- 





yond this percentage it lowers the critical 
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points under cooling from higher tempera- 
tures. Silicon, sulfur and phosphorus jy 
small amounts have no marked effect upon 
the location of the transformation ranges 

Hot working done as the metal cools from 
above the upper critical point to the lower 
one tends to prevent the massing that causes 
coarseness, and which oceurs freely when 
working of the metal is discontinued at too 
high a temperature. But it must be realized 
that if the outside of the metal, which alone 
can be subjected to test, be at the critical 
point, the inside will be hotter and will 
therefore become coarser on cooling. Cold 
working—the term includes all working be- 
low the lower critical point—does not «aid 
refinement, but rather tends to cause dis 
tortion and brittleness. 

For annealing the steel is heated through 
the critical ranges, held at heat to permit 
proper penetration so that the transforma 
tion may be completed throughout the mass 
then allowed to cool slowly. The rate of 
cooling through the lower range will, as we 
have seen, affect the physical properties 
markedly. Annealing may be earried out 
with any of three objects: to change the 
structure, to increase machinability, or to 
relieve strains. The particular object in 
view will determine the exact procedure: 
the second of the three aims is the most 
difficult in practice. 

Hardening calls for the formation of the 
hardest possible constituents with the small- 
est grain size. Fortunately an optimum 
point can be found above the critical ranges. 
To heat to a lower point would sacrifice 
hardness of constituents, and to go higher 
would enlarge the grains. Havirg attained 
the desired quenching temperature, speed of 
cooling is of the utmost importance to pre 
vent the normal transformation of recales 
cence from taking place. Any desired degre: 
of less-than-maximum hardness may be ob 
tained by slowing up the cooling. In the 
hardening process, however, strains are set 
up that cause the metal, while retaining its 
hardness, to be too brittle for bearings 
tools, ete.; so when destined for such use, 
the final shapes are reheated to some point 
below the lower critical temperature in 
order to relieve these strains. This is 
tempering. 

The oldest and perhaps the easiest method 
of control is to take samples of the steel 
to be treated; heat them to various tem- 


| peratures, quench them, fracture them, and 
}examine them for the piece possessing thie 


lower transformation point is reached, where | . . , 
point is reached, “| proper fineness of grain and hardness. Th: 


chief drawback ,here is that the frequent 
differences in mass between the test sample 
and the piece heated for production pur- 
poses means that the latter will not neces- 
sarily enjoy the same temperature through- 
out when its exterior registers the same 
number of degrees. Slower or faster heat- 
ing, or longer exposure to the ultimate tem- 
perature, are the remedy here. 

We have seen that steel is magnetic in 
the alpha form, feebly so in the beta, and 
not at all so in the gamma. This principle 
has been utilized for many years in the loca- 
tion of the critical ranges. It more nearly 
eliminates the equation of personal juidg- 
ment than the cut-and-try method outlined. 
Again, we have noted that in addition to the 
checking and even the reversal of tempera- 
ture increase or decrease at the points of 
ealescence, the ordinary phenomena of ex- 
pansion and contraction are checked or re- 
versed. A method of taking advantage of 
this depends ultimately upon the motion of 
a pointer controlled by copper jaws that 
grasp the piece and serve at the same time 
as electrodes for the introduction of a heat- 
ing current. 

But the most exact method of all is control 
through the recording pyrometer, based upon 
previous determination of the critical points. 
The application of the pyrometer in this 
matter is ingenious. The piece undergoing 
treatment is enclosed in a shell of another 
metal—say, nickel—which has no transfor- 
mation points in the range through which 
heating is to be carried out. One pyrometer 
registers the temperature of the nickel, an- 
other, having one end in the steel and one 
in the nickel, registers the temperature dif- 
ference between the two. As soon as this 
one departs materially from a zero reading, 
it is plain that a transformation point has 
been reached, at. which the steel is depart: 
ing from uniform heating. But with this 
as with all other methods of control, it is 
hard to get good results or uniform results 
in the absence of knowledge as to the exact 
changes taking plaee at the several trans 
formation points, and the meaning of each 
of these changes in terms of the ultimate 
properties of the finished piece. 
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ICARTA is unique among mate- 

rials in the rare combination of 

desirable qualities which it possesses. 

It is hard, compact, and will not warp, 

expand, or shrink from age or exposure. 

When used for such products as gears, 
it is absolutely silent. 

It machines accurately. Can be 
readily drilled, or tapped, and fabricated 
into any special shape. Wears almost 
indefinitely. Takes a wonderful polish. 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 


MICARTA-g 


=a »> 















It is a non-conductor of electricity. 


It is insoluble in alcohol, benzine, 
turpentine, hot water, oil or other 
ordinary solvent. 


It is infusible, and remains unaffected 
by ordinary temperatures. 


To investigate may be to uncover 
new and unexpected ways to better 
your product or lower your costs. Write 
the nearest Westinghouse office. 


Offices in all Principal Cities Representatives Everywhere 


Tune in with KDKA—K YW—WBZ—KFKX 


Westinghou 
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Lucky Strikes are made of 
the finest tobaccos:—m 
cigarettes can also claim 
that. but Its Toasted” belongs 
solely to Lucky Strikes. 








LUCKY STRIKE 


“IT’S TOASTED” 




















